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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 



1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 



2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 

10 lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly " in the sense that they rely on information directly related to the 
discovered protein (i.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 

15 "indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now weU-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 

20 case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural sinularity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 

25 and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF TBDE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, mcmdmg recombinant DNA molecules, 
30 cloned genes or degenerate variants thereof; especially naturaUy occurring variants such as allelic 
variants, antisense polynucleotidemolecules, and antibodies that specificaUy recngnize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
35 polynucleotides and cells genetically engineered to express such polynucleotides. 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by suchpblynucleotides,along with therapeutic, 

5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 
sequencesaredesignatedasSEQIDNO:^^ The 
polypeptidessequences are designated SEQ ID NO: 985-1 968, 2953-3936, 3943-3948 or 3955- 
3960. The nucleic acids and polypeptides are provided in me Sequence Listing. In me nucleic acids 
provided in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is foymine; and N 

10 is any of the four bases. In the amino acids provided in the Sequence Listing, • correspondsto the 
stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences mat 
hybridize to me complement of SEQ ED NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 under 
stringenthybridizaboncon^ 
15 homologuesof any of the nucleic acid sequences recited above, ornucleic acid sequences that 
encode a peptide comprising a specific domain or truncation of the peptides encoded by SEQ ID 
NO: 1-984, 1969-29.52, 3937-3942 or 3949-3954. A polynucleotide comprising a nucleotide 
sequencehavmgatleast90%i^ 1-984,1969-2952, 
3937-3942 or 3949-3954 or a degenerate variant or fragment thereof. The identifying sequence can 

20 be 100 base pairs in length. 

The nucleic acid sequences of tbe present invention also include the sequence information 
frommenucleicacidsequencesof SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954. The 
sequence infomiationcanbe a segment of any one of SEQ DD NO: 1-984, 1969-2952, 3937-3942or 
3949-3954 that uniquely identifies or represents the sequence information of SEQ ID NO:l-984, 

25 1969-2952, 3937-3942 or 3949-3954. 

A collection as used in mis application can be a collection of only one polynucleotide. The 
collectionof sequence infoiniationoridentirymghu^rmationofeachsequen 
a nucleic acid array. In one embodiment, segments of sequence information is provided on a 
nucleic acid array to detect the polynucleotide that contains the segment The array can be designed 

30 to detect M-inatch or mismatch to the polynucleotidethat contains the segment The collection 
can also be provided in a computer-readablefonnat 

This invention also includes the reverse or direct complement of any of the nucleic acid 
sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 

35 reverse or direct complements) according to the invention have numerous applications in a variety 
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of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PCR, use in an array, use in computer-readablemedia, use in sequencing 
full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DN A or RNA, their chemical analogs and the like. 

In apreferredembodiment,menucleicacid sequencesof SEQ IDNO:l-984, 1969-2952, 
3937-3942 or 3949-3954 or novel segments or parts of the nucleic acids of the invention are used as 
primers in expression assays that are well known in the art In a particularly preferred embodiment, 
the nucleicacid sequencesof SEQ ID NO: 1-984, 1969-2952,3937-3942 or 3949-3954 or novel 
segments or parts of the nucleic acids provided herein are used in diagnostics for identifying 
expressed genes or, as well known in the art and exemplified by Vollrath et al. Science 258:52-59 
(1 992), as expressed sequence tags for physical mapping of the human genome. 

The isolated polynucleotidesof the invention include, but are not limited to, a 
polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1-984, 
1969-2952, 3937-3942 or 3949-3954 ; a polynucleotide comprising any of the full length protein 
coding sequencesof SEQ ID NO.1-984, 1969-2952, 3937-3942 or 3949-3954; and a polynucleotide 
comprising any of the nucleotide sequences of the mature protein coding sequences of SEQ ID 
NO:l-984, 1969-2952,3937-3942 or 3949-3954. The polynucleotidesof the present invention also 
include, but are not hmited to, a polynucleotide that hybridizes under stringent hybridization 
conditions to (a) the complement of any one of the nucleotide sequences set forth in SEQ ED NO:l- 
984, 1969-2952, 3937-3942 or 3949-3954; (b) a nucleotide sequence encoding any one of the 
amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an allelic 
variant of any polynucleotides recited above; (d) a polynucleotide which encodes a species homolog 
(e.g. orthologs) of any of the proteins recited above; or (e) a polynucleotide mat encodes a 
polypeptide comprising a specific domain or truncation of any of foe polypeptides comprising an 
amino acid sequence set forth in the Sequence Listing. 

Tbeisolatedpolypeptidesoffoem^ aporypeptide 
comprising any of foe amino acid sequences set forth in SEQ ID NO: 985-1968, 2953-3936, 3943- 
3948 or 3955-3960, or foe (^iTCspondingfull length or mature protein. Polypeptides of the 
invention also include polypeptides with biological activity that are encodedby (a) any of foe 
polyimcleotidesliavmganucleotidesequence^ 1969-2952, 3937- 

3942 or 3949-3954; or (b) polynucleotides that hybridize to foe complementof foe polynucleotides 
of (a) imderstrmgenthybridization conditions. Biologically or immunologicaUy active variants of 
any of the polypeptide sequences in foe Sequence Listing, and "substantial equivalents" thereof 
(e.g., with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% amino acid sequent 
identity) that preferably retain biological activity are also contemplated. The polypeptides of foe 
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invention may be wholly or partially chemically synthesized but are preferably produced by 
recombinant means using the genetically engineered cells (e.g. host cells) of the invention. 

The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
5 hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 

the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 
10 under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 
protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 
15 as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 
or RNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particul ar cell or tissue mRNA in a sample 
20 using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by VoUrath et al., Science 258:52-59 (1992), as expressed sequence tags for physical 
mapping of the human genome. 
25 The polypeptides according to the invention can be used in a variety of conventional 

procedures and methods that are currently applied to other proteins. For example, a polypeptide 
of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 
30 markers, and as a food supplement 

Methods are also provided for preventing, treating, or ameliorating a medical condition 
which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutically acceptable carrier. 
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In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 
expression or biological activity. 

The present invention further relates to methods for detecting the presence of the 
5 polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, be 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
1 0 interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
invention in a sample comprising contacting the sample with a compound that binds to and forms 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
1 5 and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
20 monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 
(i.e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compounds 

25 that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 
compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a polypeptide/compound 

30 complex, wherein the complex drives expression of a reporter gene sequence in the cell; and 
detecting the complex by detecting the reporter gene sequence expression such that if expression 
of the reporter gene is detected the compound the binds to a polypeptide of the invention is 
identified. 

The methods of the invention also provides methods for treatment which involve the 
35 administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
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symptoms or tendencies. In addition, the invention encompasses methods for treating diseases or 
disorders as recited herein comprising administering compounds and other substances that 
modulate the overall activity of the target gene products. Compounds and other substances can 
effect such modulation either on the level of target gene/protein expression or target protein 
5 activity. 

The polypeptides of the present invention and the polynucleotides encoding mem are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
polynucleotides to which they have homology (set forth in Tables 2 and 9); for which they have 
a signature region (as set forth in Tables 3 and 10); or for which they have homology to a gene 
10 family (as set forth in Tables 4 and 1 1). If no homology is set forth for a sequence, then the 

polypeptides and polynucleotides of the present invention are useful for a variety of applications, 
as described herein, including use in arrays for detection. 

4. DETAILED DESCRIPTION OF THE INVENTION 

15 

4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms M a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

The term "active" refers to those forms of the polypeptide which retain the biologic 
20 and/or immunologic activities of any naturally occurring polypeptide. According to the 

invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "immunological activity" refers to the capability of the 
natural, recombinant or synthetic polypeptide to induce a specific immune response in 
25 appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

The terms "complementary" or "complementarity" refer to the natural binding of 
30 polynucleotides by base pairing. For example, toe sequence 5'-AGT-3' binds to. the 

complementary sequence 3'-TCA-5\ Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 
complementarity between the nucleic acid strands has significant effects on the efficiency and 
35 strength of the hybridization between toe nucleic acid strands. 



6 



WO 01/57190 PCT/US01/04098 
The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 
and continuous source of germ cells for the production of gametes. The term "primordial germ 
5 cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
not only populate the germ line and give rise to a plurality of terminally differentiated cells that 

10 comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 
sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 

1 5 include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event 

The terms ^nucleotide sequence" or "nucleic acid" or "polynucleotide" or 
"ohgonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

20 sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is mymine, G is guanine and N is A, C, G or T 
(U). It is contemplated that where the polynucleotide is RNA, the T (mymine) in the sequences 

25 provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 
regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

30 The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 

"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 
most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 

35 nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
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nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30. 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 1 5 to about 50 nucleotides, more preferably from about 1 7 to 30 
nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
5 be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 
procedures to identify or amplify identical or related parts of mRNA or DNA molecules. A 
fragment or segment may uniquely identify each polynucleotide sequence of the present 
invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 
IDNOs:l-20. 

10 Probes may, for example, be used to determine whether specific mRNA molecules are 

present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et al. (Walsh, P.S. et al, 1992, PCR Methods Appl 1 :241-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 
art. Probes of the present invention, their preparation and/or labeling are elaborated in 

15 Sambrook, J. et al., 1 989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY; or Ausubel, F.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 
entirety. 

The nucleic acid sequences of the present invention also include the sequence 

20 infoimation from the nucleic acid sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954. The sequence information can be a segment of any one of SEQ ID NO:l-l-984, 
1969-2952, 3937-3942 or 3949-3954 that uniquely identifies or represents the sequence 
information of that sequence of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954. One 
such segment can be a twenty-mer nucleic acid sequence because the probability that a twenty- 

25 mer is fully matched in the human genome is 1 in 300. In the human genome, there are three 
billion base pairs in one set of chromosomes. Because 4 20 possible twenty-mers exist, there are 
300 times more twenty-mers than there are base pairs in a set of human chromosomes. Using the 
same analysis, the probability for a seventeen-mer to be fully matched in the human genome is 
approximately 1 in 5. When these segments are used in arrays for expression studies, fifteen- 

30 mer segments can be used. The probability mat the fifteen-mer is fully matched in the expressed 
sequences is also approximately one in five because expressed sequences comprise less than 
approximately 5% of the entire genome sequence. 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty-five mer would appear in a human genome 

35 with a single mismatch is calculated by multiplying the probability for a full match (l-f-4 25 ) times the 
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increased probability for mismatch at each nucleotide position (3 x 25). The probability mat an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-merwith a single mismatch can be 
detected in a human genome is approximately one in five. 
5 The term "open reading frame," ORF, means a series of nucleotide triplets coding for 

amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
sequence if the promoter controls the transcription of the coding sequence. While operably 

10 linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 
differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in its 

15 differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 
acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 

20 preferably at least about 9 amino acids and most preferably at least about 1 7 or more amino 
acids. The peptide preferably is not greater man about 500 amino adds, more preferably less 
than 200 amino acids more preferably less than 150 amino acids and most preferably less man 
100 amino acids. Preferably the peptide is from about 5 to about 200 amino acids. To be active, 
any polypeptide must have sufficient length to display biological and/or immunological activity. 

25 The term "naturally occurring polypeptide" refers to polypeptides produced by cells that 

have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, acetylation, 
carboxylation, glycosylation, phosphorylation, lipidadon and acylation. 

The term "translated protein coding portion" means a sequence which encodes for the full 

30 length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
produced by processing in the cell which removes any leader/signal sequence. The mature 

35 protein portion may or may not include the initial methionine residue. The methionine residue 
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may be removed from the protein during processing in the cell The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 

The term "derivative" refers to polypeptides chemically modified by such techniques as 
ubiquitination, labeling (e.g., with radionucUdes or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 
in human proteins. 

The term "variant n (or "analog") refers to any polypeptide differing from naturally 
occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g., 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 
the sequence of the particular polypeptide with that of homologous peptides and mmimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 
or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 
substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 
prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or doinains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as ligand-binding affinities, interchain 
affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 
another amino acid having similar structural and/or chemical properties, ie., conservative amino 
acid replacements. "Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobictty, hydrophilicity, and/or the ampbipathic 
nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 
neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 
glutamine; positively charged (basic) amino acids include aTginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 
"deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 
amino acids. The variation allowed may be experimentally determined by systematically making 
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insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 

Alternatively, where alteration of function is desired, insertions, deletions or 
non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
5 can, for example, alter one or more of the biological functions or biochemical characteristics of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
for expression, scale up and the like in the host cells chosen for expression. For example, 

10 cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 
macromolecules, e.g., polynucleotides, proteins, and the like. In one embodiment, the 

1 5 polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 
preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffets, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 

20 at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 
polypeptides present in their natural source. 

25 The term "recombinant," when used herein to refer to a polypeptide or protein, means 

that a polypeptide or protein is derived from recombinant (e.g., microbial, insect, or mamm al i a n) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g., yeast) expression systems. As a product, '•recombinant microbial" 
defines a polypeptide or protein essentially free of native endogenous substances and 

30 unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, eg., R coli 9 will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

The teim "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 

35 or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
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comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 
appropriate transcription initiation and termination sequences. Structural units intended for use 
5 in yeast or eukaryotic expression systems preferably include a leader sequence enabling 
extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
recombinant protein to provide a final product 

10 The term "recombinant expression system" means host cells which have stably integrated 

a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 
to the DNA segment or synthetic gene to be expressed. This term also means host cells which 

15 have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 
can be prokaryotic or eukaryotic. 

20 The term "secreted" includes a protein that is transported across or through a membrane, 

including transport as a result of signal sequences in its amino acid sequence when it is expressed 
in a suitable host cell. "Secreted" proteins include without limitation proteins secreted wholly 
(eg., soluble proteins) or partially (e.g., receptors) from the cell in which they are expressed. 
"Secreted" proteins also include without limitation proteins that are transported across the 

25 membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to include 

proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, P. A and 
Young, P.R (1992) Cytokine 4(2):134 -143) and factors released from damaged cells (e.g. 
Interleukin-1 Receptor Antagonist, see Arena, WJ». et al. (1998) Annu. Rev. Immunol. 
16:27-55) 

30 Where desired, an expression vector may be designed to contain a "signal or leader 

sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

The term "stringent" is used to refer to conditions that are commonly understood in toe 

35 art as stringent. Stringent conditions can include highly stringent conditions (i.e., hybridization 
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to fiher-bound DNA in 0.5 M NaHPO* 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in 0.1X SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e., 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 
described herein in the examples. 

5 In instances of hybrichzalion of deoxyoligonucleotides, additional exemplary stringent 

hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37°C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23-base oligonucleotides). 

As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

10 sequences, for example a mutant sequence, that varies from a reference sequence by one oi more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 
35% [i.e., foe number of individual residue substitutions, additions, and/or deletions in a 

1 5 substantially equivalent sequence, as compared to foe corresponding reference sequence, divided 
by foe total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to foe listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of foe invention varies from a 
listed sequence by no more than 30% (70% sequence identity); in a variation of this embodiment, 

20 by no more than 25% (75% sequence identity); and in a further variation of this embodiment, by 
no more than 20% (80% sequence identity) and in a further variation of this embodiment, by no 
more than 10% (90% sequence identity) and in a further variation of this embodiment, by no 
more that 5% (95% sequence identity). Substantially equivalent, e.g., mutant, amino acid 
sequences according to foe invention preferably have at least 80% sequence identity with a listed 

25 amino acid sequence, more preferably at least 85% sequence identity, more preferably at least 
90% sequence identity, more preferably at least 95% sequence identity, more preferably at least 
98% sequence identity and most preferably at least 98% idenity. Substantially equivalent 
nucleotide sequences of foe invention can have lower percent sequence identities, taking into 
account, for example, foe redundancy or degeneracy of foe genetic code. Preferably, nucleotide 

30 sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% identity, more preferably at least about 85% identity, more 
preferably at least about 90% identity, and most preferably at least about 95% identity, more 
preferably at least 98% and most preferably at least about 99% identity. For foe purposes of foe 
present invention, sequences having substantially equivalent biological activity and substantially 

35 equivalent expression characteristics are considered substantially equivalent For foe purposes of 
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detennining equivalence, truncation of the mature sequence (e.g., via a mutation which creates a 
spurious stop codon) should be disregarded. Sequence identity may be determined, e.g., using 
the Jotun Hein method (Hein, J. (1990) Methods Bnzymol. 183:626-645). Identity between 
sequences can also be determined by other methods known in the art, e.g. by varying 
5 hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 

types of an adult organism. 

The term "traiisfonnation" means introducing DNA into a suitable host cell so that me 
DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. The 

10 term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in feet expressed. The term "infection" refers to the introduction 
of nucleic acids into a suitable host cell by use of a virus or viral vector. 

As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 
which mediate the uptake of a linked DNA fragment into a cell. IJMFs can be readily identified 

15 using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 
with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 

20 marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 

context dictates otherwise. 

4.2 NUCLEIC ACIDS OF THE INVENTION 

25 Nucleotide sequences of the invention are set form in the Sequence Listing. 

The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences ofSEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954; a 
polynucleotide encoding any one of the peptide sequences of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960; and a polynucleotide comprising the nucleotide sequence encoding the 

30 mature protein coding sequence of the polypeptides of any one of SEQ ID NO: 985-1968, 2953- 
3936, 3943-3948 or 3955-3960. The polynucleotides of the present invention also include, but 
are not limited to, a polynucleotide that hybridizes under stringent conditions to (a) the 
complement of any of the nucleotides sequences of SEQ ID NO: 1-984, 1969-2952,3937-3942 
or 3949-3954; (b) nucleotide sequences encoding any one of the amino acid sequences set forth 

35 in the Sequence Listing as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960; (c) a 

14 



WO01/57190 PCTAJS01/O4098 
polynucleotide which is an allelic variant of any polynucleotide recited above; (d) a 
polynucleotide which encodes a species homolog of any of the proteins recited above; or (e) a 
polynucleotide that encodes a polypeptide comprising a specific domain or truncation of the 
polypeptides of SEQ ID NO:985-1968, 2953-3936, 3943-3948 or 3955-3960. Domains of 
5 interest may depend on the nature of the encoded polypeptide; e.g., domains in receptor-like 
polypeptides include tigand-hinding, extracellular, transmembrane, or cytoplasmic domains, or 
combinations thereof; domains in immunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
10 domains. ' 

The polynucleotides of tile invention include naturally occurring or wholly or partially 
synthetic DNA e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region ofthecDNA. 

15 The present invention also provides genes corresponding to the cDNA sequences disclosed 

herein. The corresponding genes can be isolated in accordance with known methods using the 
sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence informationfor identification and/or amplificationof genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5' and 3' sequence can 

20 be obtained using methods known in the art. For example, full length cDNA or genomic DNA that 
corresponds to any of the polynucleotidesof SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954 can be obtained by screening appropriate cDNA or genomic DNA libraries under suitable 
hybridizationconditionsusmganyofthepoIynucleotidesofSEQIDNO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954 or a portion thereof as a probe. Alternatively, the polynucleotidesof SEQ ID 

25 NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 may be used as the basis for suitable primerfs) 
that allow identification and/or amplificationof genes in appropriate genomic DNA or cDNA 
libraries. 

The nucleic acid sequences of the invention can be assembled from ESTs and sequences 
(including cDNA and genomic sequences) obtained from one or more public databases, such as 
30 dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representetivefragment or segment information, or novel segment information for the full-length 
gene. 

The polynucleotides of the invention also provide polynucleotides including nucleotide 
sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
35 according to the invention can have, e.g., at least about 65%, at least about 70%, at least about 

15 
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75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, and more typically at least about 90%, 91%, 92%, 93%, 94%, and even more 
typically at least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited 
above. 

5 Included within the scope of the nucleic acid sequences of the invention are nucleic acid 

sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, or complements thereof, which 
fragment is greater than about 5 nucleotides, preferably 7 nucleotides, more preferably greater 
than 9 nucleotides and most preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 

10 20 nucleotides or more that are selective for (i.e. specifically hybridize to any one of the 

polynucleotides of the invention) are contemplated. Probes capable of specifically hybridizing to 
a polynucleotide can differentiate polynucleotide sequences of the invention from other 
polynucleotide sequences in the same family of genes or can differentiate human genes from 
genes of other species, and are preferably based on unique nucleotide sequences. 

15 The sequences falling within the scope of the present invention are not limited to these 

specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely determinedby comparingthe sequence provided SEQ ID NO: 1-984, 
1 969-2952, 3937-3942 or 3949-3954, a representativeftagmentthereof, or a nucleotide sequence at 
least 90% identical, preferably 95% identical, to SEQ IDNO: 1-984, 1969-2952, 3937-3942 or 

20 3949-3954vvimasequencefiomanomerisolateofthesamespecies. Furthermore, to accommodate 
codon variability, the inveritionmdudesnucldc acid molecules cooing for the same amino acid 
sequences as do the specificORFs disclosed herein. In other words, in the coding region of an 
ORF, substitution of one codon for another codon mat encodes the same amino acid is expressly 
contemplated. 

25 The nearestndghbor or homology residtf^ 

including SEQ ID NO: 1-984, 1969-2952,3937-3942 or 3949-3954, can be obtamed by searching a 
database using an algorithm or a program. Preferably, a BLAST which stands for Basic Local 
Alignment Search Tool is used to search for local sequence alignments (Altshul, S.F. J Mol. EvoL 
36 290-300 (1993) and Altschul SF. et al. J. Mol. Biol. 21 :403-410 (1990)). Alternativelya 

30 FASTA version 3 search against Genpept, using Fastxy algorithm 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins arc also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 
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The invention also encompasses allelic variants of the disclosed polynucleotides or 
proteins; that is, naturaUy-occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

5 The nucleic acid sequences of the invention are further directed to sequences which 

encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of me mutation and me nature of the mutation. Nucleic acids 

10 encoding the amino acid sequence variants are preferably constructed by mutating the 

polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices (eg., 

15 hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 

choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-tenninal fusions ranging in length from one to one 

20 hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 
residues. Intrasequence insertions may range generally from about 1 to 1 0 amino residues, 
preferably from 1 to 5 residues. Examples of tenninal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 

25 In a preferred method, polynucleotides encoding the novel amino acid sequences are 

changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 

30 those of skill in the art and this technique is exemplified by publications such as, Edelman et al., 
DNA 2:183 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 
(1982). PCR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 

35 slightly in sequence from the corresponding region in the template DNA can generate the desired 
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amino acid variant. PCR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant 
5 A further technique for generating amino acid variants is the cassette mutagenesis 

technique described in Wells et al., Gene 34:315 (1985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 
10 amino acid sequence may be used in the practice of the invention for the cloning and expression 
of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 
1 5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determining hybridization 
20 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954, or functional equivalents thereof, may be used to generate recombinant 
DNA molecules that direct the expression of that nucleic acid, or a functional equivalent thereof, 
25 in appropriate host cells. Also included are the cDNA inserts of any of the clones identified 
herein. 

A polynucleotide according to the invention can be joined to any of a variety of otber 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 

30 nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 

plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 

35 selectable marker for the host cell. Vectors according to the invention include expression 
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vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryonc or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 
having any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954or a fragment thereof or any other polynucleotides of the invention. In one embodiment, the 
recombinant constructs of the present invention comprise a vector, such as a plasmid or viral 
vector, into which a nucleic acid having any of the nucleotide sequences of SEQ ID NO: 1-984, 
1969-2952, 3937-3942 or 3949-3954 of a fragment thereof is inserted, in a forward or reverse 
orientation. In the case of a vector comprising one of the ORFs of the present invention, the 
vector may further comprise regulatory sequences, including for example, a promoter, operably 
linked to the ORF. Large numbers of suitable vectors and promoters are known to those of skill 
in the art and are commercially available for generating the recombinant constructs of the present 
invention. The Mowing vectors are provided by way of example. Bacterial: pBs, phagescript, 
PsiX174, pBluescript SK, pBs KS, pNH8a, pNH16a, pNH18a, pNH46a (Stratagene); P Trc99A, 
pKK223-3, pKK233-3, pDR540, pRIT5 (Pharmacia). Eukaryotic: pWLneo, pSV2cat, pOG44, 
PXTL pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL (Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et aL, 
Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the prptemiecombinantly. Many 
suitable expression control sequences are known in the art General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Emymology 185, 537-566 (1990). As defined herein "operably linked- means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 
or cell in such a way that the protein is expressed by a host cell which has been transformed 
(transfected) with the ligated porynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lacl, lacZ, T3, T7, gpt, 
lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 
kinase, early and late SV40, LTRs from retrovirus, and mouse metaUothionein-I. Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of K coli 
and S. cerevisiae TRP1 gene, and a promoter derived from a highly-expressed gene to direct 



19 



WO 01/57190 PCT/US01/04098 
transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 

5 preferably, a leader sequence capable of directing 

periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 

10 sequence encoding a desired protein together with suitable translation initiation and termination 
signals in operable reading phase with a functional promoter. The vector will comprise one or 
more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host Suitable prokaryotic hosts for 
transformation include E. coli, Bacillus subtilis, Salmonella typhimurium and various species 

15 within the genera Pseudomonas, Streptomyces, and Staphylococcus, although others may also be 
employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR322 

20 (ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine 
Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 

25 appropriate means (e.g. , temperature shift or chemical induction) and cells are cultured for an 
additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et aL, Nat. Biotech. 17:870-872 (1999), incorporated herein by 

30 reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 
against the encoded polypeptide following topical adininistration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA 

35 
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43 AN1TSENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949,3954, or fragments, analogs or 

5 derivatives thereof. An "antisense" nucleic acid comprises a nucleotide sequence that is 

complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the coding 
strand of a double-stranded cDNA molecule or complementary to an mRNA sequence. In 
specific aspects, antisense nucleic acid molecules are provided that comprise a sequence 
complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire coding 

10 strand, or to only a portion thereof. Nucleic acid molecules encoding fragments, homologs, 
derivatives and analogs of a protein of any of SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ ID NO: 
1-984, 1969-2952, 3937-3942 or 3949-3954 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 

15 of the coding strand of a nucleotide sequence of tiie invention. The term "coding region" refers 
to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a i . 
"noncoding region'? of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5' and 3' sequences which flank the coding region that are not 

20 translated into amino acids (le., also referred to as 5' and 3' untranslated regions). 

Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g. , SEQ ID 
NO: 1-984, 19692952, 3937-3942 or 3949-3954), antisense nucleic acids of me invention can be 
designed according to the rales of Watson and Crick or Hoogsteen base pairing. The antisense 
nucleic acid molecule can be complementary to the entire coding region of a mRNA, but more 

25 preferably is an oligonucleotide that is antisense to only a portion of the coding or noncoding 
region of a mRNA. For example, the antisense oligonucleotide can be complementary to the 
region surrounding the translation start site of a mRNA. An antisense oligonucleotide can be, for 
example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic 
acid of the invention can be constructed using chemical synthesis or enzymatic ligation reactions 

30 using procedures known in the art For example, an antisense nucleic acid (e.g., an antisense 
oligonucleotide) can be chemically synthesized using naturally occurring nucleotides or 
variously modified nucleotides designed to increase the biological stability of the molecules or to 
increase the physical stability of the duplex formed between the antisense and sense nucleic 
acids, e.g., phosphorothioate derivatives and acridine substituted nucleotides can be used. 
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Examples of modified nucleotides that can be used to generate the antisense nucleic acid 
include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, bypoxanthine, xanthine, 
4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, S^boxymemylaminomemyl- 
2-thiouridine, 5-carboxymemylammomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
5 inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2>dimethylguanine, 
2-methyladenine, 2-memylg^anine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-memylaminomemyl\iracil, 5-memoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5'-memoxycarboxymethyluracil, 5-methoxyuracil, 

2- memylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
10 queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 

uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-memyl-2-thiouracil, 

3- (3-anuno-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6^aniinopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (ie., RNA transcribed from the 

1 5 inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mKNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 

20 protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 

conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 
an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of admiristration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 

25 antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic adniinistration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g„ 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 

30 the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 
control of a strong pol II or pol HI promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
ct-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 

35 double-stranded hybrids with complementary RNA in which, contrary to the usual p-unhs, the 
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strands run parallel to each other (Gaultier et al. (1987) Nucleic Acids Res 15: 6625-6641). The 
antisense nucleic acid molecule can also comprise a 2 , -o-methylribonucleotide (Inoue et al. 
(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric KNA -DNA analogue (Inoue et al. (1987) 
FEBSLett 215: 327-330). 

5 

4.4 RIBOZVMES AND PNA MOIETIES 

In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic KNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 

10 Thus, ribozymes (e.g., hammerhead ribozymes (described in Haselhoff and Gerlach (1988) 
Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 
translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 
. designed based upon the nucleotide sequence of a DNA disclosed herein (i.e., SEQ ID NO: 1- 
984, 1969-2952, 3937-3942 or 3949-3954). For example, a derivative of a Tetrahymena L-19 

15 IVSRNA can be constructed in which the nucleotide sequence of the active site is 

complementary to the nucleotide sequence to be cleaved in a SECX-encoding mRNA. See, e.g., 
Cech et al. U.S. Pat No. 4,987,071; and Cech et al. U.S. Pat No. 5,116,742. Alternatively, 
SECX mRNA can be used to select a catalytic KNA having a specific ribonuclease activity from 
a pool of RNAmolecules. See, e.g.,Bartel et al., (1993) Science 261:1411-1418. 

20 Alternatively, gene expression can be inhibited by targeting nucleotide sequences 

complementary to the regulatory region (e.g., promoter and/or enhancers) to form triple helical 
structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer Drug Des. 6: 569-84; Helene. et al {1992) Ann. N.Y. Acad Sci. 660:27-36; and 
Maher (1992) Bioassays 14: 807-15. 

25 In various embodiments, Ihe nucleic acids of the invention can be modified at the base 

moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 
solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et al. (1996) Bioorg Med 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 

30 mimics, e.g. , DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and KNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et al. (1996) above; 

35 Perry-O'Keefe et al. (1996) PNAS 93: 14670-675. 
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PNAs of the invention can be used in therapeutic and diagnostic applications. For 
example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 
gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 
PNAs of the invention can also be used, e.g., in the analysis of single base pair mutations in a 
5 gene by, e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in 
combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 
primers for DNA sequence and hybridization (Hyrup et al. (1996), above; Perry-CKeefe (1996), 
above). 

In another embodiment, PNAs of the invention can be modified, e.g. , to enhance their 

10 stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art For example, PNA-DNA chimeras can be generated that may 
combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 

15 portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 
the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn et al. (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesized on a solid support using standard 

20 phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 

5^4-memoxytrityl)ammo-5'-deoxy-mymidine phosphoramidite, can be used between the PNA 
and the 5' end of DNA (Mag et al. (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5* PNA segment and a 3' 
DNA segment (Finn et al (1996) above). Alternatively, chimeric molecules can be synthesized 

25 with a 5' DNA segment and a 3' PNA segment See, Petersen et al. (1975) Bioorg Med Chem 
Lett 5: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g, Letsinger et al, 1989, Proc. Natl Acad Sci USA. 86:6553-6556; 
30 Lemaitretfa/., 1987, Proc. Natl. Acad Sci. 84:648-652; PCT Publication No. W088/09810) or 
the blood-brain barrier (see, e.g., PCT Publication No. W089/10134). In addition, 
oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
al., 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g., Zon, \9%t,Pharm. Res. 
5: 539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
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peptide, a hybridization triggered cross-linking agent, a transport agent, a hybndization-triggered 

cleavage agent, etc. 
4.5 HOSTS 

5 The present invention further provides host cells genetically engineered to contain the 

polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transection or infection 
methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 
10 with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
increase, expression of endogenous polypeptide. Cells can be modified (e.g., by homologous 
recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 
15 naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Pubhcation 
No. W094/1 2650, PCT International Publication No. WO92/20808, and PCT International 
Publication No. WO91/09955. It is also contemplated that, in addition to heterologous promoter 
20 DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 

encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 
sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 
25 The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 

eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell Introduction of the recombinant construct into the host cell can be effected by 
calcium phosphate transection, DEAE, dextran mediated transection, or electroporation (Davis, 
L. et al., Basic Methods in Molecular Biology (1986)). The host cells containing one of the 
30 polynucleotides of the invention, can be used in conventional manners to produce the gene, 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a 
heterologous protein under the control of the EMF. 

Any host/vector system can be used to express one or more of the ORFs of the present 
invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 
35 COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. colt and B. subtilis. 
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The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 
be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
RNAs derived fiom the DN A constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
ah, in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 
York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 
protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the C127, monkey COS cells, Chinese Hamster Ovary 
(CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 
cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 
from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 
HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 
site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for example, 
SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 
more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 
Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 



Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 
Saccharomyces cerevisiae, Schizosaccharomyces pombe, KJuyveromyces strains, Candida, or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 
strains include Escherichia coli, Bacillus subtilis, Salmonella typhimvrium, or any bacterial 
strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
may be necessary to modify the protein produced therein, for example by phosphorylation or 
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glycosylate of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 
gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 
regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 
negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 
targeting. These sequence include polyadenylation signals, mRNA stability elements, splice 
sites, leader sequences for enhancing or modifying transport or secretion properties of the 
protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the 
gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 
enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 
of a regulatory element, such as the deletion of a tissue-specific negative regulatory element 
Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 
the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 
the use of one or more selectable marker genes that are contiguous with the targeting DNA, 
allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 
more marker genes exWbiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 
selectable marker flanks the targeting sequence, and such that a correct homologous 
recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 
Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl-transferase (gpt) gene. 
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The gene targeting or gene activation techniques which can be used in accordance with 

this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 
Chappel; V.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. 
PCT/US92/09627 (WO93/09222) by Selden et al.; and International Application No. 
5 PCT/US90/D6436 (WO91/06667) by Skoultchi et al., each of which is incorporated by reference 
herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

10 comprising: the amino acid sequences set forth as any one of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960 or an amino acid sequence encoded by any one of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or the corresponding full 
length or mature protein. Polypeptides of 1he invention also include polypeptides preferably with 
biological or immunological activity that are encoded by: (a) a polynucleotide having any one of 

15 thenucleotidesequencessetforthinSEQIDNO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or 
(b) polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 985- 
1968, 2953-3936, 3943-3948 or 3955-3960 or (c) polynucleotides that hybridize to the 
complement of the polynucleotides of either (a) or (b) under stringent hybridization conditions. 
The invention also provides biologically active or immunologically active variants of any of the 

20 amino acid sequences set forth as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960 
or the corresponding full length or mature protein; and "substantial equivalents" thereof (e.g., at 
least about 65%, at least about 70%, at least about 75%, at least about 80%, 81%, 82%, 83%, 
84%, more typically at least about 85%, 86%, 87%, 88%, 89%, and more typically at least about 
90%, 91%, 92%, 93%, 94%, and even more typically at least about 95%, 96%, 97%, 98%, 99%, 

25 sequence identity that retain biological activity. Polypeptides encoded by allelic variants may 
have a similar, increased, or decreased activity compared to polypeptides comprising SEQ ID 
NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 

30 be in linear form or they may be cyctized using known methods, for example, as described in H. 
U. Saragovi, et al., Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et al., J. Amer. 
Chem. Soc. 1 14, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 
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The present invention also provides both full-length and mature forms (for example, 
without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length 
5 polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 
proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the cell in which they are expressed. 
10 Protein compositions of the present invention may further comprise an acceptable carrier, 

such as a hydrophilic, e.g., pharmaceutically acceptable, carrier. 

The present invention further provides isolated polypeptides encoded by the nucleic acid 
fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucleotide fragments which differ from a 
15 nucleic acid fragment of the present invention {e.g., an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 
acid fragments of the present invention are the ORFs that encode proteins. 

A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 
20 sequence can be synthesized using commercially available peptide synthesizers. The 

syntheticaUy-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 
25 example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 
therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
ceUswhichhave been altered to express the desired polypeptide or protein. As used herein, a 
30 cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 
which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 
35 or proteins of the present invention. 
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The invention also relates to methods for producing a polypeptide comprising growing a 
culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 

5 expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be recovered from the 
culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

10 In an alternative method, the polypeptide or protein is purified from bacterial cells which 

naturally produce the polypeptide or protein. One skilled in the art can readily follow known 
methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the' present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 

15 and immuno-affinity chromatography. See, e.g. , Scopes, Protein Purification: Principles and 
Practice, Springer-Verlag (1994); Sambrook, et al., in Molecular Cloning: A Laboratory 
■ Manual; Ausubel et al., Current Protocols m Molecular Biology. Polypeptide fragments that 
retain biological/immunological activity include fragments comprising greater than about 100 
amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 

20 domains. 

The purified polypeptides can be used in in vitro binding assays which axe well known in 
the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 
25 activity in in vivo tissue culture or animal models that are well known in the art In brief, the 
molecules are titrated into a plurality of cell cultures or animals and men tested for either 
cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 
30 cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 

specificity of the binding molecule for SEQ ED NO: 985-1968, 2953-3936, 3943-3948 or 3955- 
3960. 

The protein of the invention may also be expressed as a product of transgenic animals, 
e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
35 by somatic or germ cells containing a nucleotide sequence encoding the protein. 
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The proteins provided herein also include proteins characterized by amino acid sequences 
similar to those of purified proteins but into which modification are naturally provided or 
deliberately engineered. For example, modifications, in the peptide or DNA sequence, can be 
made by those skilled in the art using known techniques. Modifications of interest in the protein 

5 sequences may include the alteration, substitution, replacement, insertion or deletion of a 
selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 
molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (see, e.g. t U.S. Pat. No. 4,518,584). Preferably, such 

10 alteration, substitution, replacement, insertion or deletion retains the desired activity of the 

protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alainne-scanning method which involved 
systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alaiuneH»ntaining variant for biological activity. This .type of analysis detennines the 

15 importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRDC program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 
retain protein activity in whole or in part and are useful for screening or other immunological 
methodologies may also be easily made by those skilled in the art given the disclosures herein. 

20 Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
an insect expression system. Materials and methods for baculovirus/insect cell expression 
systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif., U.S A. 

25 (the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 

invention is "transformed." 

The protein of the invention may be prepared by culturing transformed host cells under 

30 culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (ie., from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 
of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 

35 heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
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hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 

Alternatively, the protein of the invention may also be expressed in a form which will 
fecilitate purification. For example, it may be expressed as a fusion protein, such as those of 
maltose binding protein (MBP), ghrtatmone-S-transferase (GST) or thioredoxin (TRX), or as a 
His tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, NJ.) and Invitrogen, 
respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 
aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
homogeneous isolated recombinant protein. The protein thus purified is substantially free of 
other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 

The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted, inserted, or substituted. 
Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 
modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 
another moiety or moieties, e.g., targeting moiety or another therapeutic agent. Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 
provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 
antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 
steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 

4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 
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Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 
programs including, but are not limited to, the GCG program package, including GAP 
(Devereux, J., et al., Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 

5 University of Wisconsin, Madison, WI), BLAST?, BLASTN, BLASTX, FASTA (Altschul, SJP. 
et al., J. Molec. BioL 215:403-410 (1990), PSI-BLAST (Altschul S.F. et al., Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et al., J. Comp. 
Biol., Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 

10 (Sonnhammeretal., Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
1 05-3 1 (1 982), incorporated herein by reference). The BLAST programs are publicly available 
from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S., et al., J. Mol. 

15 Biol. 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 
protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
anotherpolypeptide. Within a fusion protein the polypeptide according to the invention can 

20 correspond to all or a portion ofa protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
portionsofa protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the otoer 

25 polypeptide are fused in-ftame to each other. The polypeptide can be fused to the N-terminus or 
C -terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 
the invention operably linked to the extracellular domain ofa second protein. 
In another embodiment, the fusion protein is a GST-fusion protein in which the polypeptide 
30 sequences of the invention are fused to the C-terminus of the GST (i.e., glutathione 

S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 
the polypeptide sequences according to the invention comprise one or more domains fused to 
sequences derived from a member of the immunoglobulin protein family. The immunoglobulin 
35 fusion proteins of the invention can be incorporated into pharmaceutical compositions and 
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administered to a subject to inhibit an interaction between a Iigand and a protein of the invention 
on the surface of a cell, to thereby suppress signal transduction in vivo. The immunoglobulin 
fusion proteins can be used to affect the bioavailability of a cognate ligand. Inhibition of the 
ligand/protein interaction may be useful therapeutically for both the treatment of proliferative 
5 and differentiative disorders, e.g., cancer as well as modulating (e.g., promoting or inhibiting) 
cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be used as 
immunogens to produce antibodies in a subject, to purify ligands, and in screening assays to 
identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand. 
A chimeric or fusion protein of the invention can be produced by standard recombinant 

10 DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-frame in accordance with conventional techniques, e.g. , by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 
appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 

1 5 be synthesized by conventional techniques including automated DNA synthesizers. 

Alternatively, PCR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 
subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 

20 Sons, 1992). Moreover, many expression vectors are commercially available mat already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the protein of the invention. 

25 4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 
activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of 1he invention to 

30 appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 
Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 

35 American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 



34 



W0 01/57190 PCT/US01/04098 
the nucleotides of the present invention or a gene encoding the polypeptides of Hie present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 
artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
5 activity in such cells. Treated cells can men be introduced in vivo for therapeutic purposes. 
Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 
states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

10 Other methods inhibiting expression of a protein include the introduction of antisense 

molecules to the nucleic acids of the present mvehtion, their complements, or their translated KNA 
sequences, by methods known in the art. Further, the polypeptides of the present invention can be 
inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

15 The present invention still further provides cells genetically engineered in vivo to express the 

polynucleotidesof the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologousto the host cell which drives expression of the polynucleotidesin 
. ,. the cell. These methods can be used to increase or decrease the expression of the polynucleotidesof 
the present invention. 

20 Knowledge of DNAsequencesprovided by the invention allows for modification of cells to 

permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified (ei.g., by 
homologous recombination)to provide increased polypeptide expression by replacing, in whole or 
in part, the naturally occurring promoter with all or part of a heterologous promoter so that the cells 
express the protein at higher levels. The heterologous promoter is inserted in such a manner that it is 

25 operatively linked to the desired protein encoding sequences. See, for example, PCT International 
PubhcationNo. WO 94/12650,PCTInternationalPublicationNo. WO 92/20808, and PCT 
International PubhcationNo. WO 91/09955. It is also contemplated that, in addition to heterologous 
promoter DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 

30 intron DNA may be inserted along with the heterologous promoter DNA. If linked to the desired 
protein coding sequence, amplification of the marker DNA by standard selection methods results in 
co-amplificationof the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 

35 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
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be replaced by homologous recombination. As described herein, gene targeting can be used to 
replace a gene's existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachmentregions, negative 
5 regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect thestracture or stability of the KNA or 
protein produced may be replaced, removed, added, or otherwise modified by targeting. These 
sequences include polyadenylation signals, mKNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 

10 which alter or improve the function or stability of protein or KNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 
under the control of the new regulatory sequence, e.g„ inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element Alternatively, the 

15 targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 
occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 
added. In all casesi the identification of the targeting evemmaybefiicihtatedbytheuseof oneor 
more selectable marker genes that are contiguous with the targeting DNA, allowing for the selection 

20 of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
property of negative selection, such that Ihe negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 

25 not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene orthe bacterial 
xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to Chappel; 

30 U.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. PCT/US92/09627 
(WO93/09222)by Selden et al.; and International ApphcationNo. PCT/US90/06436 
(WO91/06667)by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 
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In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
5 control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of ihe invention play in biological 

10 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic anim als can be prepared wherein all or part of a promoter of the 

1 5 polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 
replacing the homologous promoter to provide for increased protein expression. The homologous 
promoter can be supplemented by insertion of one or more heterologous enhancer elements 

20 known to confer promoter activation in a particular tissue. 

Ihe polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 

25 polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 

30 control of exogenous or endogenous promoter elements, are known as transgenic animals. 

Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 

35 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
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identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
invention promoter is either activated or inactivated to alter the level of expression of the 
polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 
homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

The polynucleotides and proteins of the present invention are expected to exhibit one or 
more of the uses or biological activities (deluding those associated with assays cited herein) 
identified herein. Uses or activities described for proteins of the present invention may be 
provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 
mechanism underlying the particular condition or pathology will dictate whether the , 
polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 
inhibitors) thereof would be beneficial to the subject in need of treatment Thus, "therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 
target gene products, either at the level of target gene/protein expression or target protein 
activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 
indirectly activate or inhibit the polypeptides of the invention (identified, e.g., via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 
helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 
or in one of the other physiological pathways described herein. 

4.10.1 RESEARCH USES AND UTILITIES 
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The polynucleotides provided by Ihe present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 
protein for analysis, characterization or therapeutic use; as markers for tissues in which the 
corresponding protein is preferentially expressed (either coDStitutively or at a particular stage of 
5 tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 
disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 

10 sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for exarnination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 
an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 
polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 

15 example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et al., Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 

the binding interaction. 

The polypeptides provided by foe present invention can similarly be used in assays to 

20 determine biological activity, including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including foe 
labeled reagent) in assays designed to quantitatively determine levels of foe protein (or its 
receptor) in biological fluids; as markers for tissues in which foe corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 

25 development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of foe binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade or 
kit format for commercialization as research products. 

30 Methods for performing the uses listed above are well known to those skilled in foe art 

References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 
and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1 987. 
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4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
sources or supplements. Such uses include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 
particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
polypeptide or polynucleotide of the invention can be added to the medium in or on which me 
microorganism is cultured. 



4.103 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

A polypeptide of the present invention may exhibit activity relating to cytokine, cell 
proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 
15 activity or may induce production of other cytokines in certain cell populations. A 

polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 
or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
confirmation of cytokine activity. The activity of therapeutic compositions of the present 
20 invention is evidenced by any one of a number of routine factor dependent cell proliferation 
assays for cell lines including, without lhnitation, 32D, DA2, DA1G, T10, B9, B9/1 1, BaF3, 
MC9/G, M-KpreB M+), 2E8, RB5, DAI, 123, Tl 165, HT2, CTLL2, TF-1, Mo7e, CMK, 
HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 
Assays for T-cell or thymocyte proliferation include without limitation those described 
25 in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Stxober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Bertagnolli et al., J. Immunol. 
145:1706-1712, 1990; Bertagnolli et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, 
et al., I. Immunol. 149:3778-3783, 1992; Bowman etal., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 
Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 
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and human interleukiii-y, Schreiber, R.D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 
include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
5 andmterleukm4,Bottoimy,K.,Da^ 

Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVries et al., J. Exp. Med. 173:1205-121 1, 1991; Moreau et al., Nature 336:690-692, 1988; 
OreenbergeT et al., Proc. Natl. Acad. ScL U.SA. 80:2931-2938, 1983; Measurement of mouse 
and human interleukin 6-Nordan, R In Current Protocols in Immunology. J. E. Coligan eds. Vol 

10 1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991 ; Smith et al., Proc. Natl Aced. Sci. 
U.S.A. 83:1857-1861, 1986; Measurement of human Interleukin 11-Bennett, F., Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.15.1 John Wiley and Sons, Toronto. 1991; Measurement of mouse and human Interleukin 
9-CiarIetto, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 

15 J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 
Immunology, Ed by J. E. Coligan, A M. Rruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 

20 Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1980; Weinberger etal.,Eur. J.Immun. 11:405-411, 1981; Takaietal., J. Immunol. 
137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988. 

25 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the protiferation, differentiation and survival of pluripotent and totipotent stem 
cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 

30 germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 
large quantities of human cells has important working applications for the production of human 

35 proteins which currently must be obtained from non-human sources or donors, implantation of 
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cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 
tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 
cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 

' for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

5 It is contemplated that multiple different exogenous growth factors and/or cytokines may 

be administered in combination with the polypeptide of the invention to achieve the desired 
effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 
specifically including stem cell factor (SCF), leukemia inhibitory factor (LBF), Flt-3 ligand (Fit- 
3L), any of the interleukins, recombinant soluble IL-6 receptor fused to IL-6, macrophage 
10 inflammatory protein 1-alpha (MEP-l-alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic fibroblast 

growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 
these cells in culture will facilitate the production of large quantities of mature cells. Techniques 
15 for cnilturing stem cells are known in the art and adrninistration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
" the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfccted 
' with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 
20 layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfccted with a polynucleotide of the invention to induce 
autocrine expression of the polypeptide of the invention. This will allow for generation of 
25 undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of uncmTerentiated totipotential/pluripotential mKNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 
identification of differentially expressed genes in stem cell populations that regulate stem cell 
30 proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 
used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 
35 genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
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of neural cells and for the regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In addition, 
the expanded stem cell populations can also be genetically altered for gene therapy purposes and 

5 to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 
cell type from undifferentiated stem cell populations involves the use of a cell-type specific 

10 promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
et al., Differentiation, 48: 173-182, (1991); Klug et al., J. Clin. Invest, 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et al., 
Academic Press (1997)). Alternatively, directed differentiation of stem cells can be 

15 accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 
exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 

20 sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A, 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with Other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
proliferation is determined by colony formation on semi-solid support e.g. as described by 

25 Bernstein etal., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 
and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 

30 biological activity in support of colony fonning cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating utility, 
for example, in treating various anemias or for use in conjunction with irradiation/chemotherapy 
to stimulate the production of erythroid precursors and/or erythroid cells; in supporting the 

35 growth and proliferation of myeloid cells such as granulocytes and monocytes/macrophages (i.e., 
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traditional CSF activity) useful, for example, in conjunction with chemotherapy to prevent or 
treat consequent myelo-suppression; in supporting the growth and proliferation of 
megakaryocytes and consequently of platelets thereby allowing prevention or treatment of 
various platelet disorders such as thrombocytopenia, and generally for use in place of or 

5 complimentary to platelet transfusions; and/or in supporting the growth and proliferation of 
hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 
hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 
those usually treated with transplantation, including, without limitation, aplastic anemia and 
paroxysmal nocturnal hemoglobinuria), as well as in ^populating the stem cell compartment 

10 post irradiation/chemotherapy, either in-vivo or ex-viw (i.e., in conjunction with bone marrow 
transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) 
as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 

Suitable assays for proliferation and differentiation of various hematopoietic lines are 

15 cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et al., Molecular 
and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993. 

20 Assays for stem cell survival and differentiation (which will identify, among others, 

proteins mat regulate lympho-hematopoiesis) include, without limitation, those described in: 
MethylceUulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R. 1. 
Freshney, et al. eds. Vol pp. 265-268, Wiley-Lisa, Inc., New York, N.Y 1994; Hirayama et al., 
Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietic colony forming cells 

25 with high proliferative potential, McNiece, I. K. and Briddell, R. A. In Culture of Hematopoietic 
Cells. R. I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al., Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, 
Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of 

30 stromal cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. I. 

Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R I. Freshney, et al 
eds. Vol pp. 139-162, Wiley-Liss, Inc.New York, N.Y. 1994. 

35 4.10.6 TISSUE GROWTH ACTIVITY 
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A polypeptide of Hie present invention also may be involved in bone, cartilage, tendon, 
hgament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of bums, incisions and ulcers. 

A polypeptide of the present invention which induces cartilage and/or bone growth in 
circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 
artificial joints. De novo bone formation induced by an osteogenic agent contributes to the repair 
of congenital, trauma induced, or oncologic resection induced craniofecial defects, and also is 
useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 
bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 

Another category of tissue regeneration activity that may involve the polypeptide of the 
present invention is tendon/ligament formation. Induction of tendon/hgament-like tissue or 
other tissue formation in circumstances where such tissue is not normally formed, has application 
in the healing of tendon or ligament tears, deformities and other tendon or ligament defects in 
humans and other animals. Such a preparation employing a tendon/hgament-like tissue inducing 
protein may have prophylactic use in preventing damage to tendon or ligament tissue, as well as 
use in the improved fixation of tendon or ligament to bone or other tissues, and in repairing 
defects to tendon or ligament tissue. De novo tendon/hgament-like tissue formation induced by 
a composition of the present invention contributes to the repair of congenital, trauma induced, or 
other tendon or hgament defects of other origin, and is also useful in cosmetic plastic surgery for 
attachment or repair of tendons or ligaments. The compositions of the present invention may 
provide environment to attract tendon- or hgament-forming cells, stimulate growth of tendon- or 
hgament-fonning cells, induce differentiation of progenitors of tendon- or hgament-forming 
cells, or induce growth of tendon/ligament cells or progenitors ex vivo for return in vivo to effect 
tissue repair. The compositions of the invention may also be useful in the treatment of tendinitis, 
carpal tunnel syndrome and other tendon or hgament defects. The compositions may also include 
an appropriate matrix and/or sequestering agent as a carrier as is well known in the art 
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The compositions of the present invention may also be useful foT proliferation of neural 
cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 
nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 
involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 
5 composition may be used in the treatment of diseases of the peripheral nervous system, such as 
peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 
system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 
lateral sclerosis, and Shy-Drager syndrome. Further conditions which may be treated in 
accordance with the present invention include mechanical and traumatic disorders, such as spinal 
1 0 cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 
resulting from chemotherapy or other medical therapies may also be treatable using a 
composition of the invention. 

Compositions of the invention may also be useful to promote better or fester closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 
1 5 insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 
regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, 
kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 
endothelium) tissue, or for promoting the growth of cells comprising such tissues. Partofthe 
20 desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 
to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 

A composition of the present invention may also be useful for gut protection or 
regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 
conditions resulting from systemic cytokine damage. 
25 A composition of the present invention may also be useful for promoting or inhibiting 

differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 
Assays for tissue generation activity include, without limitation, those described in: 
30 International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 
WO91/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in; Winter, 
Epidennal Wound Healing, pps. 71-1 12 (Maibach, H. L and Rovee, D. T., eds.), Year Book 
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Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest Dermatol 
71:382-84(1978). 



4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 
5 A polypeptide of the present invention may also exhibit immune sti mu latin g or immune 

suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 
protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCID)), e.g., in regulating (up or down) growth and 

1 0 proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HIV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 
specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 
treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 

15 herpes viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in tins regard, proteins of the present invention may also be useful 

* where a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 

20 rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 

autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 
disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof^ 
including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 

25 venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 
Stevens-Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 

30 suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 
models such as the cumulative contact enhancement test (Lastbom et al., Toxicology 125: 59-66, 
1998), skin prick test (Hoffinann et al., Allergy 54: 446-54, 1999), guinea pig skin sensitization 
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test (Vohr et al., Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et aL, 
J. Toxicol. Environ. Health 53: 563-79). 

Using the proteins of the invention it may also be possible to modulate immune 
responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking an 
5 immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 
generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent Tolerance, which involves inducing non-responsiveness or anergy 

10 in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 
of the tolerizing agent 

Down regulating or preventing one or more antigen functions (including without 

1 5 limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-versus-hdst disease (GVHD). For example, blockage of T cell 
function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 
transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 

20 followed by an immune reaction that destroys the transplant The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant Moreover, a lack of costimulation may also be sufficient 
to anergize the T cells, thereby inducing tolerance in a subject Induction of long-term tolerance 
by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 

25 of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject, it 
may also be necessary to block the function of a combination of B lymphocyte antigens. 

The efficacy of particular therapeutic compositions in preventing organ transplant 
rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 

30 rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 
al., Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89: 1 1 102-1 1 105 
(1992). In addition, murine models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 

35 compositions of the invention on the development of that disease. 



WO 01/57190 PCT/US01/04098 
Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that are 
reactive against self tissue and which promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventing the activation of autoreactive T cells may 
5 reduce or eliminate disease symptoms. Administration of reagents which block stimulation of T 
cells can be used to inhibit T cell activation and prevent production of autoantibodies or T 
cell-derived cytokines which may be involved in the disease process. Additionally, blocking 
reagents may induce antigen-specific tolerance of autoreactive T cells which could lead to 
long-term relief from the disease. The efficacy of blocking reagents in preventing or alleviating 

10 autoimmune disorders can be determined using a number of well-characterized animal models of 
human autoimmune diseases. Examples include murine experimental autoimmune encephalitis, 
systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine autoimmune 
collagen arthritis, diabetes mellitus in NOD mice and BB rats, and murine experimental 
myasthenia gravis (see Paul ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 

15 840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 
of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
responses may be in the form of enhancing an existing immune response or eliciting an initial 
immune response. For example, enhancing an immune response may be useful in cases of viral 

20 infection, including systemic viral diseases such as influenza, the common cold, and encephalitis. 
Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
removing T cells from the patient, co stimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 

25 patient Another method of enhancing anti-viral immune responses would be to isolate infected 
cells from a patient, transfect them with a nucleic acid encoding a protein of the present 
invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

30 A polypeptide of the present invention may provide the necessary stimulation signal to T 

cells to induce a T cell mediated immune response against the transfected tumor cells. In 
addition, tumor cells which lack MHC class I or MHC class H molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class H molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain truncated portion) of an 

35 MHC class I alpha chain protein and microglobulin protein or an MHC class D alpha chain 
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protein and an MHC class H beta chain protein to thereby express MHC class I or MHC class D 
proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 
with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces aT 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 

5 an anti sense construct which blocks expression of an MHC class H associated protein, such as 
the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 
of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 
tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance in the subject 

10 The activity of a protein of the invention may, among other means, be measured by the 

following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
15 Wiley-Interecience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. Natl. Acad. Sci. USA 
78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handa et al., J. 
• Immunol. 135:1564-1572, 1985; Takai et al., I. Immunol. 137:3494-3500, 1986; Takai et al., J. 
Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61 -.1992-1998; BertagnoUi et al., 
20 Cellular Immunology 133:327-341, 1991; Brown et al., J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 
will identify, among others, proteins that modulate T-ceU dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 
25 Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 
that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J, E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 

i 

30 M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; BertagnoUi et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed by 

35 dendritic cells that activate naive T-cells) include, without limitation, those described in: Guery 
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et al., J. Immunol. 134:536-544, 1995; Inaba et al., Journal of Experimental Medicine 
173:549-559, 1991; Macatonia et al., Journal of Immunology 154:5071-5079, 1995; Porgador et 
al., Journal of Experimental Medicine 182255-260, 1995; Nair et al., Journal of Virology 
67:4062-4069, 1993; Huang et al., Science 264:961-965, 1994; Macatonia et al., Journal of 
Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al., Journal of Clinical Investigation 
94:797-807, 1994; and Inaba et al., Journal of Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 
that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et al., Cytometry 
13:795-808, 1992; Gorczyca et al., Leukemia 7:659-670, 1993; Gorczyca et al., Cancer Research 
53:1945-1951, 1993; Itoh et al., Cell 66:233-243, 1991; Zacharchuk, Journal of Immunology 
145:4037^045, 1990; Zamai et al., Cytometry 14:891-897, 1993; Gorczyca et al., International 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
include, without limitation, those described in: Antica et al., Blood 84:1 1 1-117, 1994; Fine et al., 
Cellular Immunology 155:1 1 1-122, 1994; Galy et al., Blood 85:2770-2778, 1995; Toki et al., 
Proc. Nat Acad Sd. USA 88:7548-7551, 1991. 

4.10.8 ACTTVIN/INHIBIN ACTIVITY 

A polypeptide of the present invention may also exhibit activin- or inhibin-related 
activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 
alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 
spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 
a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of me anterior pituitary. See, for example, U.S. Pat No. 4,798,885. A 
polypeptide of the invention may also be useful for advancement of the onset of fertility in 
sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 
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The activity of a polypeptide of the invention may, among other means, be measured by 

the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: Vale et 
al., Endocrinology 91:562-572, 1972; Ling etal., Nature 321:779-782, 1986; Vale etal., Nature 
321:776-779, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 
USA 83:3091-3095, 1986. 

4.10.9 CHEMOTACTICyCHEMOKINETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 
activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 
receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action! Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, or 
modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 
immune responses against the tumor or infecting agent 

A protein or peptide has chemotactic activity for a particular cell population if it can 
stimulate, directly or indirectly, the directed orientation or movement of such cell population. 
Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
determined by employing such protein or peptide in any known assay for cell chemotaxis. 

Therapeutic compositions of the invention can be used in the following: 

Assays for chemotactic activity (which will identify proteins that induce or prevent 
chemotaxis) consist of assays that measure the ability of a protein to induce the migration of cells 
across a membrane as well as the ability of a protein to induce the adhesion of one cell 
population to another cell population. Suitable assays for movement and adhesion include, 
without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 
M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 
and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 
6.12.1-6.12.28; Taub et al. J. Clin Invest 95:1370-1376, 1995; Lind etal. APMIS 103:140-146, 
1995; Muller et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 
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4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Compositions may be useful in treatment of various coagulation disorders (including 

5 hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 

10 Therapeutic compositions of the invention can be used in the following: 

Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., Thrombosis Res. 
45:413^19, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474,1988. 

15 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 

20 example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

25 Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 

inhibiting oncogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 
compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 

30 cancer, deluding lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 
cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 
cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 

35 associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
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bladder cancer and prostate cancer, malignancies of the female genital tract including ovanan 

carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 

kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 

neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 

5 nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 
tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 
hemangiopericytoma and Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 
inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 

10 administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 
effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

1 5 The composition can also be administered in therapeutically effective amounts as a 

portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutical^ 
acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 

20 with the polypeptide or modulator of Ihe invention include: Actinomycin D, Ammoglutethimide, 
Asparaginase, Bleomycin, Busulfan, Carboplatin, Caimustine, Chlorambucil, Cisplatin (cis- 
DDP), Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), Dacarbazine, Dactinomycin, 
Daunorubicin HC1, Doxorubicin HC1, Estramustine phosphate sodium, Etoposide (V16-213), 
Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxycarbamide), Ifosfamide, 

25 Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomustine, Mechlorethamine HC1 (nitrogen mustard), Melphalan, Mereaptopurine, Mesne, 
Methotrexate (MTX), Mitomycin, Mitoxantrone HC1, Octreotide, Pticamycin, Procarbazine HC1, 
Streptozocin, Tamoxifen citrate, TMoguanine, Thiotepa, Vinblastine sulfate, Vincristine sulfate, 
Amsacrine, Azacitidine, Hexamemylmelamine, Interleukin-2, Mitoguazone, Pentostatin, 

30 Semustine, Teniposide, and Vindesine sulfate. 

In addition, therapeutic compositions of the invention may be used for prophylactic 
treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 
exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 

35 effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 
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In vitro models can be used to determine the effective doses of the polypeptide of the 
invention as a potential cancer treatment These m vitro models include proliferation assays of 
cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 
Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, NY Chi 8 and Ch 21), 
5 tumor systems in nude mice as described in Giovanella et al., J. Natl. Can. Inst, 52: 921-30 
(1974), mobility and invasive potential of tumor cells in Boyden Chamber assays as described in 
Pilkington et al., Anticancer Res., 17: 4107-9 (1997), and oncogenesis assays such as induction 
of yascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribatta et al., IntL J. Dev. Biol., 40: 1 1 89-97 (1999) and Li et al., 
10 Clin. Exp. Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, 
e.g. from American Type Tissue Culture Collection catalogs. 

4.10.12 RECEPTOR/LIGAND ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
15 receptor ligand or inhibitor or agonist of rec^ptor/Kgand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
and ligands include, without limitation, cytokine receptors and then- ligands, receptor kinases and 
; , their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
and their ligands (including without limitation, cellular adhesion molecules (such as selecting 
20 integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/ligand 
25 interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 

the following methods: 

Suitable assays for receptor-ligand activity include without limitation those described in: 
Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. 
30 Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 728, 
Measurement of Cellular Adhesion under static conditions 728.1- 7.28.22), Takai et al., Proc. 
Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et al, J. Exp, Med. 168:1145-1156, 1988; 
Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stohenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stitt et al., Cell 80:661-670, 1995. 
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By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 
through binding assays; affinity chromatography, dihybrid screening assays, BIAcore assays, gel 
overlay assays, or other methods known in the ail 
5 Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 

partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or a toxin molecules by conventional methods. ("Guide to Protein 
Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 1 82 (1990) Academic 
10 Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon-14 . Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 

15 4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
. The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
solid support, borne on a cell surface or located intracellular^. One method of drug screening 
20 utilizes eukaiyotic or prokaryotic host cells which are stably transformed with recombinant 

nucleic acids expressing the polypeptide or a fragment thereof. Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of complexes 
between polypeptides of the invention or fragments and the agent being tested or examine the 
25 diminution in complex formation between the novel polypeptides and an appropriate cell line, 
which are well known in the art 

Sources for test compounds that may be screened for ability to bind to or modulate (i.e., 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
30 comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

The sources of natural product libraries are microorganisms (including bacteria and 
35 fungi), animals, plants or other vegetation, or marine organisms, and Ubraries of mixtures for 
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screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves- Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 
review, see Science 252:63-68 (1998). 
5 Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 

organic compounds and can be readily prepared by traditional automated synthesis methods, 
PCR, cloning or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 

10 For a review of combinatorial chemistry and libraries created therefrom, see Myers, Cwrr. Opin 
Biotechnol 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 
Al-Obeidi et al., Mol Biotechnol, 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol 
1(1):1 14-19 (1997); Domer et al., BioorgMed Chem, 4(5):709-15 (1996) (alkylated dipeptides). 
Identification of modulators through use of the various libraries described herein permits 

1 5 modification of the candidate "hif ' (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
art. In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 
for either cell/animal death or prolonged survival of the animal/cells. 

20 The binding molecules thus identified may be complexed with toxins, e.g., ricin or 

cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
complexed with imaging agents for targeting and imaging purposes. 

25 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly useful for identifying 
previously unknown binding partners for receptor polypeptides of the invention. For example, 

30 expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 
of different libraries used for the identification of compounds, and in particular small molecules, 

35 that modulate (i.e;, increase or decrease) biological activity of a polypeptide of the invention. 



WO01/57190 PCT/US01/04098 
Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 
ligands, or cocktails of ligands to two cells populations that are genetically identical except for 
the expression of the receptor of the invention: one cell population expresses the receptor of the 
invention whereas the other does not. The response of the two cell populations to the addition of 

5 ligands(s) are then compared. Alternatively, an expression library can be co-expressed with the 
polypeptide of the invention in cells and assayed for an autocrine response to identify potential 
ligand(s). As still another example, BIAcore assays, gel overlay assays, or other methods known 
in the art can be used to identify binding partner polypeptides, including, (1) organic and 
inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 

1 0 comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 
protein, whose ligand has been identified, is produced in a host cell. The cell is then incubated 

15 with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
me chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
be assayed for expected modifications i.e. phosphorylation. Other methods known to those in the 
art can also be used to identify signaling molecules involved in receptor activity. 

20 4J0.15 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cefls involved m the inflammatory 

25 process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 
of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 
shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischenMa-reperfusion injury, 

30 endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
. over production of cytokines such as TNF or BL-1. Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 

35 limited to, sepsis, acute pancreatitis, endotoxin shock, cytokme mduced sbc>ck, rheumatoid 
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arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatoiy bowel disease, infiamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 
acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
5 intrauterine infections. 

4.10.16 LEUKEMDLAS 

Leukomas and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
1 0 invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
acute lymphocytic leukemia, acute myelocytic leukemia, myeloblasts, promyelocyte, 
myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et al., 1985, Medicine, 2d Ed., JJB. Lippincott Co., Philadelphia). 

15 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication of 

20 therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyelination. Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
limited to the following lesions of either the central (including spinal cord, brain) or peripheral 

25 nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

(ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
30 results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 

infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or injured 
as a result of infection, for example, by an abscess or associated with infection by human 
immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 

35 tuberculosis, syphilis; 
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(j v ) degenerative lesions, in which a portion of the nervous system is destroyed or 
injured as a result of a degenerative process including but not limited to degeneration associated 
with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 
sclerosis; 

5 (v) lesions associated with nutritional diseases or disorders, in which a portion of the 

nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 
callosum), and alcoholic cerebellar degeneration; 

10 (vi) neurological lesions associated with systemic diseases mcluding but not limited to 

diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
neurotoxins; and 

15 (viii) demyelinated lesions in which a portion of the nervous system is destroyed or 

injured by a demy elinating disease including but not limited to multiple sclerosis, human 
immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
, progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

Therapeutics which are useful according to the invention for treatment of a nervous 
20 system disorder may be selected by testing for biological activity in promoting the survival or 
differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

25 (iii) increased production of a neuron-associated molecule in culture or in vivo, e.g. , 

choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 
(iv) decreased symptoms of neuron dysfunction in vivo. 
Such effects may be measured by any method known in the art In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the method set 

30 forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may 
be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 
be measured by bioassay, enzymatic assay, antibody binding, Northern blot assay, etc., 
depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
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assessing the physical manifestation of motor neuron disorder, e.g. , weakness, motor neuron 

conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 

invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 

5 trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 
well as other components of the nervous system, as well as disorders that selectively affect 
neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 
muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 
muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 

1 0 poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 
(Cbarcot-Marie-Tooth Disease). 

4.10.18 OTHER ACTIVITIES 

A polypeptide of die invention may also exhibit one or more of the following additional 

1 5 activities or effects: inhibiting the growth, infection or function o£ or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
color, skin, fit to lean ratio or other tissue pigmentation, or organ or body part size or shape 
(such as, for example, breast augmentation or diminution, change in bone form or shape); 

20 effecting biorhythms or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 
elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or components); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 

25 (including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
hypexproliferative disorders (such as, for example, psoriasis); immunoglobulin-like activity (such 

30 as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 
entity which is cross-reactive with such protein. 

4.10.19 IDENTIFICATION OF POLYMORPHISMS 
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The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
and treatment. Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
5 response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 
possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

1 0 Polymorphisms can be identified in a variety of ways known in the art which all 

generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
polymorphism in the DNA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 

IS allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 

hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
In addition, traditional restriction fragment length polymorphism analysis (using restriction 
20 enzymes that provide differentia] digestion of the genomic DNA depending on the presence or 
absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The airay can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 
25 invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
by an antibody specific to the variant sequence. 

30 4.10.20 ARTHRITIS AND INJ1AMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis is determined in an experimental animal model system. The experimental model system 
is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at, 1983, 
Science, 219:56, or by B. Waksman et al., 1963, Int Arch. Allergy Appl. Immunol., 23:129. 
35 Induction of the disease can be caused by a single injection, generally intradennally, of a 
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suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of about 
1 -5 mg/kg. The control consists of administering PBS only. 
5 The procedure for testing the effects of the test compound would consist of intradermally 

injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 1 8, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 
10 would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 

4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
15 other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

4.11.1 EXAMPLE 

20 One embodiment of the invention is the administration of an effective amount of the 

polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 
administration is not particularly important, parenteral administration is preferred. An 
exemplary mode of aclministration is to deliver an intravenous bolus. The dosage of the 

25 polypeptides or other composition of the invention will normally be determined by the 

prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient Typically, the amount of polypeptide 
administered per dose will be in the range of about 0.01 ^lg/kg to 1 00 mg/kg of body weight, with 
the preferred dose being abqut O.lng/kg to 10 mg/kg of patient body weight For parenteral 

30 athmnistration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutically acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringefs solution, dextrose solution, and solutions consisting 
of small amounts of the human serum albumin. The vehicle may contain minor amounts of 
additives that maintain the isotonicity and stability of the polypeptide or other active ingredient 

35 The preparation of such solutions is within the skill of the art. 
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4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

A protein or other composition of the present invention (from whatever source derived, 

5 including without limitation from recombinant and non-recombinant sources and including 
antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 
carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 
may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 

10 fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art The term 
"pharmaceutical^ acceptable" means a non-toxic material that does hot interfere with the 
effectiveness of the biological activity of the active ingredients). The characteristics of the 
carrier will depend on the route of administration. The pharmaceutical composition of the 
invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 

15 M-CSF, GM-CSF, TNF, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, EL-8, EL-9, IL-10, EL-1 1, IL-12, 
IL-13, IL-14^ IL-15, IFN, TNFO, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem ceU 
factor, and eryuiropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These agents 
include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 

20 factor (PDGF), transforming growth factors (TGF-a and TGF-0), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
treatment Such additional factors and/or agents may be included in the pharmaceutical 

25 composition to produce a synergistic effect with protein or other active ingredient of the 
invention, or to minimi** side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
rymphokine, other hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti- 
inflammatory agent to rninimize side effects of 1he clotting factor, cytokine, lymphokine, other 

30 hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, IL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodhners or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 
invention may comprise a protein of the invention in such multimeric or complexed form. 
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As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 
5 Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 
relevant medical condition, or an increase in rate of treatment, healing, prevention or 
1 0 amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

15 In practicing the method of treatment or use of the present invention, a therapeutically 

effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
combination with other therapies such as treatments employing cytokines, lymphokines or other 

20 hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other 
hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokines), lymphokines), other hematopoietic 
factors), thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of adininistering protein or other 

25 active ingredient of the present invention in combination with cytokine^), lymphokine(s), other 
hematopoietic factors), thrombolytic or anti-thrombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
30 intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a variety of conventional ways, such as oral 
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ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often in 
5 a depot or sustained release formulation. In order to prevent the scarring process frequently 
occurring as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may artninister the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will be targeted to and taken up selectively by the 
10 afflicted tissue. 

The polypeptides of the invention are administered by any route that delivers an effective 
dosage to the desired she of action. The detennination of a suitable route of admmistration and 
an effective dosage for a particular indication is within the level of skill in the art Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
15 ranges for the polypeptides of the invention can be extrapolated from these dosages or from 
similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit 

4.12.2 COMPOSrnONS/FORMULATIONS 

20 Pharmaceutical compositions for use in accordance with the present invention thus may 

be formulated in a conventional manner using one or more physiologically acceptable carriers 
comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutical^. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 

25 dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 

lyo philiang processes. Proper formulation is dependent upon tile route of adinimstration chosen. 
When a therapeutically effective amount of protein or other active ingredient of die present 
invention is administered orally, protein or other active ingredient of the present invention will 
be in the form of a tablet, capsule, powder, solution or elixir. When administered in tablet form, 

30 the pharmaceutical composition of the invention may additionally contain a solid carrier such as 
a gelatin or an adjuvant The tablet, capsule, and powder contain from about 5 to 95% protein or 
other active ingredient of the present invention, and preferably from about 25 to 90% protein or 
other active ingredient of the present invention. When administered in liquid form, a liquid 
carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, mineral oil, 

35 soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 
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pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharniaceutical composition contains from ahout 0.5 to 
90% by weight of protein or other active ingredient of die present invention, and preferably from 
5 about 1 to 50% protein or other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 

1 0 active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 
the skill in the art A preferred pharmaceutical composition for intravenous, cutaneous, or • 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 

1 5 other vehicle as known in the art The pharmaceutical composition of the present invention may 
also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art For injection, the agents of the invention may be formulated in aqueous solutions, 
preferably in physiologically compatible buffers such as Hanks's solution, Ringefs solution, or 
physiological saline buffer. For transmucosal administration, penetrants appropriate to the . 

20 barrier to be permeated are used in the formulation. Such penetrants are generally known in the 
art 

For oral administration; the compounds can be formulated readily by combining the 
active compounds with pharmaceutically acceptable carriers well known in the art Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 

25 liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 

30 preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 
gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 
carboxymethylceUulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 

35 purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 
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talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestufis or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
of active compound doses. 
5 pharmaceutical preparations which can be used orally include push-fit capsules made of 

gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 
sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 
10 suitable liquids, such as ratty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. Ail formulations for oral administration should be in dosages suitable 
for such administration. For buccal adnunistration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the present 
15 invention are conveniently delivered in the form of an aerosol spray presentation from 
pressurized packs or a nebuliser, with the use of a suitable propellant, e.g. , 
dichlorodifluoromethane, trichlorofludromethane, dcMorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount Capsules and cartridges of, e.g., gelatin for use in 
20 an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 
administration by injection, e.g., by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 
an added preservative. The compositions may take such forms as suspensions, solutions or 
25 emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 
stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 
30 vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 
triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stebilizers or agents which 
increase the solubUity of the compounds to allow for the preparation of highly concentrated 



68 



WO 01/57190 PCTAJS01/04098 
solutions. Alternatively, the active ingredient may be in powder form for constitution with a 
suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., wntaining conventional suppository bases such as cocoa butter or other 
glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 
sparingly soluble derivatives, for example, as a sparingly soluble salt 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 
system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant pofysorbate 80, and 65% w/v 
polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent 
system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 
co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 
biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 
known examples of delivery vehicles ox carriers for hydrophobic drugs. Certain Organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent 
Various types of sustained-release materials have been established and are well known by those 
skilled in the art Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 1 00 days. Depending on the chemical nature and the 
biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 
or excipients. Examples of such carriers or excipients include but are not limited to calcium 



69 



PCT/DS01/04098 

cax^^cium.phosphate, various sugars, starches, cellulose derivatives, gelatin, and 
polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 
provided as salts with phannaceuticaUy compatible counter ions. Such phannaceuticalry 
acceptable base addition salts are those salts which retain the biological effectiveness and 
5 properties of the free acids and which are obtained by reaction with inorganic or organic bases 
such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 
monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, triethanol amine and 
the like. 

The pharmaceutical composition of (he invention may be in the form of a complex of the 
10 protein(s) or other active ingredient^) of present invention along with protein or peptide 
antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 
lymphocytes. B lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor CTCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 
15 those encoded by class I and class U MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 
MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 
20 pharmaceutical composition of the invention. 

The pharmaceutical composition of the invention may be in me form of a liposome in 
which protein of the present invention is combined, in addition to other pharmaceutically 
acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 
25 lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

30 The amount of protein or other active ingredient of the present invention in the 

pharmaceutical composition of the present invention will depend upon the nature and severity of 
the condition being treated, and on the nature of prior treatments which the patient has 
undergone. Ultimately, foe attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient Initiauy.the 

35 attending physician will adrninister low doses of protein or other active iiigredient of the present 
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invention and observe the patients response. Larger doses of protein or other active ingredient 
of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
5 contain about 0.01 ug to about 100 mg (preferably about 0.1 ug to about 10 mg, more preferably 
about 0.1 ug to about 1 mg) of protein or other active ingredient of the present invention per kg 
body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes adrninistering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 
10 composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form Further, the composition may desirably be encapsulated or injected in a viscous form for 
delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 
15 described above, may alternatively or additionally, be administered simmtaneously or 

sequentially with the composition in the methods of the invention. Preferably for bone and/or 
cartilage formation, the composition would include a matrix capable of delivering the 
pmtem^ntaining Or other active mgredient^ntairmig composition to me ^ 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 
20 capable ofbemgresorbed into the body. Such matrices may be formed of materials presently m 
use for other implanted medical applications. 

The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
compositions will define the appropriate formulation. Potential matrices for the compositions 
25 may be biodegradable and chemically defined calcium sulfate, tricalchrm phosphate, 

hydroxyapatite, polylactic acid, polyglycolic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically weU-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 
30 aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above 
mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
<^ c ium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegmdability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 
35 glycolic acid in the form of porous particles having diameters ranging from 150 to 800 microns. 
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In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 
cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 
5 (including hydroxyalkylcelluloses), including methylcellulose, cthylcellulose, 

hydroxyethylcellulose, hydroxypropylcellulose, bydroxypropyl-methylceUulose, and 
carboxymetoylcellulose, the most preferred being cationic salts of carboxymethylceUulose 
(CMC). Other prefeired sequestering agents include hyaluronic acid, sodium alginate, 
poly(ethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and poly(vinyl alcohol). 
10 The amount of sequestering agent useful herein is 0.5-20 wt%, preferably 1-10 wt % based on 
total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor celis are prevented from infiltrating the matrix, thereby providing the 
protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 
15 compositions, proteins or other active ingredients of the invention may be combined with other 
agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 
question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-a and TGF-p), and 

insulin-like growth factor (IGF). 

20 The therapeutic compositions are also presently valuable for veterinary applications. 

Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
patients for such treatment with proteins or other active ingredients of the present invention. The 
dosage regimen of a protem-containing pharmaceutical composition to be used in tissue 
regeneration will be determined by the attending physician considering various factors Which 

25 modify the action of the proteins, e.g., amount of tissue weight desired to be formed, the site of 
damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g., 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitute and 
with inclusion of other proteins in the pharmaceutical composition. For example, the addition of 

30 other known growth factors, such as IGF I (insulin like growth factor I), to the final composition, 
may also effect the dosage. Progress can be monitored by periodic assessment of tissue/bone 
growth and/or repair, for example, X-rays, histomorphometric determinations and tetracycline 
labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
35 polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 
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mamm alian subject Polynucleotides of the invention may also be admunstered by other known 

methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 

the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 

proteins of the present invention in order to proliferate or to produce a desired effect on or 

5 activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

4.123 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to achieve its 
10 intended purpose. More specifically, a therapeutically effective amount means an amount 
effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated, Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 
15 appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC 50 as detennined in cell culture (i.e., the concentration of 
the test compound which achieves a half-maximal inhibition of the protein's biological activity). 
20 Such information can be used to more accurately determine useful doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, for determining the LDso (the dose lethal to 50% of the 
25 population) and the ED 50 (the dose thefapeuticaUy effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD 50 and EDso- Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 
30 of circulating concentrations that include the EDso with little or no toxicity. The dosage may 

vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 
individual physician in view of the patient's condition. See, e.g., Fingl et al., 1975, in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p.l. Dosage amount and interval maybe adjusted 
35 individually to provide plasma levels of the active moiety which are sufficient to maintain the 
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desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can he estimated from in vitro data. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 

5 Dosage intervals can also be determined using MEC value. Compounds should he 

adininistered using a regimen which maintains plasma levels above the MEC for 10-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 
adniinistration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 

10 An exemplary dosage regimen for polypeptides or other compositions of the invention 

will be in the range of about 0.01 ug/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0.1 ug/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

15 The amount of composition administered will, of course, be dependent on the subject 

being treated, on the subject's age and weight, the severity of the affliction, the manner of 
adrninistration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 

20 The compositions may, if desired, be presented in a pack or dispenser device which may 

contain one or more unit dosage forms containing the active ingredient The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for administration. Compositions comprising a compound of the 
invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 

25 appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 
invention. The term "antibody" as used herein refers to immunoglobulin molecules and 

30 immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, Fab, Fab- and F(abv 
fragments, and an Fab expression library. In general, an antibody molecule obtained from 
humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 

35 by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
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such as IgGi, IgCSz, and others. Furthermore, in humans, the light chain may he a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an antigen, or a 

5 portion or fragment thereof, and additionally can be used as an immunogen to generate 

antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparatioa The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 

10 of the fall length protein, such as an amino acid sequence shown in SEQ ID NO:985, and 

encompasses an epitope thereof such that an antibody raised against the peptide forms a specific 
immune complex with the fall length protein or with any fragment that contains the epitope. 
Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 15 amino 
acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. Preferred 

1 5 epitopes encompassed by the antigenic peptide are regions of the protein that are located on its 
surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the protein, e.g., a 
hydrophilic region. A hydrophobic^ analysis of the human related protein sequence will 

20 indicate which regions of a related protein are particularly hydrophilic and, therefore, are likely 
to encode surface residues useful for targeting antibody production. As a means for targeting 
antibody production, hydropathy plots showing regions of hydrophilicity and hydrophobicity 
may be generated by any method well known in the art, including, for example, the Kyte 
Doolittle or the Hopp Woods methods, either with or without Fourier transformation. See, e.g., 

25 Hopp and Woods, 1981, Proc. Nat. Acad Sci. USA 78: 3824-3828; Kyte and Doolittle 1982, /. 
Mol. Biol. 157: 105-142, each of which is incorporated herein by reference in its entirety. 
Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 
fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 

30 thereof, may be utilized as an immunogen in the generation of antibodies mat 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 
monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
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Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 

5.13.1 Polyclonal Antibodies 

5 For 1he production of polyclonal antibodies, various suitable host animals (e.g., rabbit, - 

goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 
10 recombinant^ expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum alburnin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 
1 5 limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolerithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similaj immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 
20 synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the inammal (e.g., from the blood) and former purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 
25 target of the irnmunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoaJBnity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

30 5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product In particular, the complementarity determining regions (CDRs) of the monoclonal 
35 antibody are identical in all the molecules of the population MAbs thus contain an antigen 
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binding site capable of iinmunoreacting with a particular epitope of the antigen characterized by 

a unique binding affinity for it 

" Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature. 256:495 (1975). In a hybridoma method, a mouse, 

5 hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent Alternatively, the lymphocytes can be immunized in vitro. 
The iinmunizing agent will typically include the protein antigen, a fragment thereof or a fusion 
protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human origin 

10 are desired, or spleen cells or lymph node cells are used if non-human mammalian sources are 
desired. The lymphocytes are then fused with an immortalized cell line using a suitable fusing 
agent such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies: 
Princi ples and Practice. Academic Press, (1986) pp. 59-103). Immortalized cell lines are usually 
transformed mammalian cells, particularly myeloma cells of rodent bovine and human origin. 

15 Usually, rat or mouse myeloma cell lines are employed The hybridoma Cells can be cultured in 
a suitable culture medium that preferably contains one or more substances that inhibit the growth 
or survival of the unfused, immortalized cells. For example, if the parental cells lack the enzyme 
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for 
the hybridomas typically will include hypoxanthine, ammopterin, and thymidine ("HAT 

20 medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 

25 California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, T Immunol.. 133:3001 (1984); Brodeur et al., Monoclonal 
Antibody Production Techn iq ues and Applications. Marcel Dekker, Inc., New York, (1987) pp. 
51-63). 

30 The culture medium in which the hybridoma cells are cultured can then be assayed for 

the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 

35 art The binding affinity of the monoclonal antibody can, for example, be determined by the 
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Scatehard t»™iy«« of Munson «nrt PnllaitL Anal. Biochem.. 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 

5 dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 
The monoclonal antibodies secreted by the subclones can be isolated or purified from the culture 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for 

10 example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or 
affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DN A methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 

15 oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 

20 monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 

example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368, 
812-13 (1994)) or. by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-mimunoglobulin 

25 polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 

5.132 Humanized Antibodies 

30 The antibodies directed against the protein antigens of the invention can further comprise 

humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen- 

35 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
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immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nattire , 321:522-525 (1986); Riecbmannet al., Nature, 332:323-327 (1988); Verhoeyen et al., 
Science, 239 :1 534-1 536 (1988)), by substituting rodent CDRs or CDR sequences for the 

5 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 

10 domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Onr. Op. Struct. Biol., 

15 2:593-596(1992)). 

5.133 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the tight chain and the heavy chain, including the CDRs, arise from human 

20 genes. Such antibodies are termed "human antibodies", or "folly human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: MONOCLONAL 
Antibodies and Cancer Therapy, Alan R Liss, Inc., pp. 77-96). Human monoclonal 

25 antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
trar^orming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 

30 including phage display libraries (Hoogenboom and Winter, J, }Aol PioU 227.381 (1991); 
Marks et al., J. Mol. Biol.. 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 

35 in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
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is described, for example, in U.S. PatentNos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661,016, and in Marks et al. ffi.o/Technologv Ifl, 779-783 (1992)); Lonberg et al. 
(ijgtjss 368 856^859(1994)); Morrison (Natae 368, 812-13 (1994)); Fishwild etd,(Njture 
mptechnoloar 14, 845-51 (1996)); Neuberger (Nature Biotechnology 14, 826 (1996)); and 

5 Lonberg and Huszar Qnjga P "Y TtnT ™ mo1 - 12 65 " 93 ( 1995 ))- 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 

1 0 have been incapacitated, and active loci encoding human heavy and tight chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 

15 preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B cells 
which secrete fully human immunoglobulins. The antibodies can be obtained directly from the 
animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 

20 hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 

iinmunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 

25 expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 

5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker, 

30 and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 
35 an expression vector containing a nucleotide sequence encoding a tight chain into another 
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mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
5 irnmunospecifically to the relevant epitope with high affinity, are disclosed in PCT pubtication 
WO 99/53049. 

5.13.4 Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
10 antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of Fab expression libraries (see e.g., 
Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal Fab fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
15 may be produced by techniques known in the art including, but not limited to: (i) an F^ 

fragment produced by pepsin digestion of an antibody molecule; (ii) an F^ fragment generated 
by reducing the disulfide bridges of an F (a b72 fragment; (iii) an Fab fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. 

20 5.13.5 Bispecific Antibodies 

Bispecific antibodies, are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a ceU-surface protein or receptor or receptor subunit 
25 Methods for making bispecific antibodies are known in the art Traditionally, the 

recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy<hain/Hght-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature. 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and tight chains, these hybridomas (quadromas) produce a 
30 potential mixture often different antibody molecules, of which only one has the correct 

bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker et al., 1991 EMBQ J., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
35 combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
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preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 

5 light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
al., M*tW<Mn Enzvmologv. 121:210 (1986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 

10 recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 

15 acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in me literature. For example, bispecific antibodies can be 

20 prepared using chemical linkage. Brerman et al., Science 229:81 (1985) describe a procedure 
wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenhe to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 

25 derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 
mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 

30 coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 

35 of human cytotoxic lymphocytes against human breast tumor targets. 
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Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostemy et al., JJmmungL 148(5): 1547-1 553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 
5 different antibodies by gene fusion. The antibody homodimers were reduced at the binge region 
to form monomers and then re-oxidized to form the antibody betercdimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al., iw Khri Acad Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 
10 heavy-chain variable domain (Vh) connected to a hgbt-chain variable domain (V L ) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the V H and V L domains of one fragment are forced to pair with the complementary V L and V H 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 
15 reported See, Gruber et al., J Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tott et al., J Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively; an anti-antigehic arm of an 
20 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG (FcyR), such as FcyRI (CD64), FcyRH (CD32) and FcyRHI (CD16) so as to focus cellular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 
25 possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

30 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
. No. 4,676,980), and for treatment of HTV infection (WO 91/00360; WO 92/200373; EP 03089): 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

35 protein chemistry, including those involving crosslinlring agents. For example, immunotoxins 
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can be constructed using a disulfide exchange reaction or by forming a thioether bond 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
men^tobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

5 5,13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector function, so as 
to enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine 
iesidue(s) can be introduced into the Fc region, thereby allowing interchain disulfide bond 
formation in this region. The homodimeric antibody thus generated can have improved 

1 0 internalization capability and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191-1 195 (1992) 
and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifunctional cross-linkers as described in Wolff 
et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that 

1 5 has dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
20 cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 

25 diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPA, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

30 radionuclides are available for the production of radioconjugated antibodies. Examples include 
^Bn^X^V^and 18 ^. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 

35 active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
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compounds (such as bis (p-azidobenzoyl) hexanedi amine), bis-diazonium derivatives (such as 
bisKp^^^^ be ^y 1 )- eA >' lenediamine ^ dusocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as 1 ,5-difluoio-2,4-dinitrobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 
5 Carbon-14-labeled l-isothiocyanatoben^l-3-methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of ladionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
10 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent 

4.14 COMPUTER READABLE SEQUENCES 

15 In one application of mis embodiment, a nucleotide sequence of the present invention can 

be recorded on computer readable media As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 

20 and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded 1 ' refers to a process for 
storing information on computer readable medium. A skilled artisan can readily adopt any of the 

25 presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means chosen 

30 to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, ox 
represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 

35 Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
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foimats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954 or a representative fragment thereof; or a nucleotide sequence at least 95% 
5 identical to any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954 in computer readable form, a skilled artisan can routinely access the sequence 
information for a variety of purposes. Computer software is publicly available which allows a 
skilled artisan to access sequence information provided in a computer readable medium. The 
examples which follow demonstrate how software which implements the BLAST (Altschul et 

10 ali, J. MoL Biol. 215:403-410 (1990)) and BLAZE (Brutlag et al., Comp. Chem. 17:203-207 
(1993)) search algorithms on a Sybase system is used to identify open reading frames (OKFs) 
within a nucleic acid sequence. Such ORFs may be protein encoding fragments and may be 
useful in producing commercially important proteins such as enzymes used in fermentation 
reactions and in the production of commercially useful metabolites. 

15 As used herein, "a computer-based system" refers to the hardware means, software 

means, and data storage means used to analyze the nucleotide sequence information of the 
present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
storage means. A skilled artisan can readily appreciate that any one of the currently available 

20 computer-based systems are suitable for use in the present invention. As stated above, the 

computer-based systems of the present invention comprise a data storage means having stored 
therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 
means" refers to memory which can store nucleotide sequence information of toe present 

25 invention, or a memory access means which can access manufactures having recorded thereon 
the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. Search means are used to identify 

30 fragments or regions of a known sequence which match a particular target sequence or target 
motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 
Smith-Waterman, MacPattem (EMBL), BLASTN and BLASTA (NPOLYPEPTtDEIA). A 

35 skilled artisan can readily recognize that any one of the available algorithms or implementing 
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software packages for conducting homology searches can be adapted for use in the present 
computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will be 
5 present as a random occurrence in the database. The most preferred sequence length of a target 
sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

1 0 As used herein, "a target structural motif," or "target motif," refers to any rationally 

selected sequence or combination of sequences in which the sequence^) are chosen based on a 
three-dimensional configuration which, is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 

15 to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
sequences). 

4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
20 control gene expression through triple helix formation or antisense DNA or RNA, both of which 
methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et aL, Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 15241:456 (1988); and Dervan 
25 et aL, Science 251:1360 (1991)) or to the mRNA itself (antisense - Olmno, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, EL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
30 Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or expression of 
35 one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
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acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 
with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
5 for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 
polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 

10 detected in the sample. 

In general, methods for detecting a polypeptide of the invention can comprise contacting 
a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample, 

15 in detail, such methods comprise incubating a test sample with one or more of the 

antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
Incubation conditions depend on the format employed in the assay, the detection methods 

20 employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 
skilled in the art will recognize that any one of the commonly available hybridization, 
amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 

25 Amsterdam, The Netherlands (1986); Bullock, G.R- et al., Techniques in Immunocytochemistry, 
Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1985). The test samples of the 
present invention include cells, protein or membrane extracts of cells, or biological fluids such as 

30 sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 
will vary based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
sample which is compatible with the system utilized. 



88 



WO 01757190 PCT/CS01/04098 

In another embodiment of the present invention, kits are provided which contain the 
necessary reagents to carry out the assays of the present invention: Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 

5 invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

In detail, a compartment kit includes any kit in which reagents are contained in separate 
containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 

10 another compartment such that the samples and reagents are not CTOss^ntaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 
compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 

1 5 contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 
primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 

20 established kit formats which are well known in the art 

4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention (e.g., where die polypeptide of the 
25 invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al., U.S. Pat NO. 5,413,778. Such methods involve chemical attachment of 
a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 
phaimaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 



30 



4.18 SCREENING ASSAYS 

Using the isolated proteins and polynucleotides of toe invention, the present invention 
further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO: 
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1-984, 1969-2952, 3937-3942 or 3949-3954, or bind to a specific domain of the polypeptide 
encoded by tbe nucleic acid. In detail, said method comprises the steps of: 

(a) contacting an agent with an isolated protein encoded by an ORF of the present 
invention, or nucleic acid of the invention; and 
5 (b) deterauning whether the agent binds to said protein or said nucleic acid. 

In general, therefore, such methods for identifying compounds that bind to a 
polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 
the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 
the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 
10 to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to a 
polypeptide of the invention can comprise contacting a compound with a polypeptide of the 
invention for a time sufficient to form a polypeptide/compound complex, and detecting the 
complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 
15 polynucleotide of uie invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can also 
comprise contacting a compound with a polypeptide of the invention in a cell for a time 
sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 
receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 
20 sequence expression, so that if a polypeptide/compound complex is detected, a compound that 
binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 
activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 
activity observed in the absence of the compound). Alternatively, compounds identified via such 
25 methods can include compounds which modulate the expression of a polynucleotide of the 
invention (that is, increase or decrease expression relative to expression levels observed in the 
absence ofthe compound). Compounds, such as compounds identified via the methods of the 
invention, can be tested using standard assays well known to those of skill in the art for their 
ability to modulate activity/expression. 
30 The agents screened in the above assay can be, but are not limited to, peptides, 

carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 
and screened at random or rationally selected or designed using protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 
the like are selected at random and are assayed for their ability to bind to the protein encoded by 
35 the ORF ofthe present invention. Alternatively, agents may be rationally selected or designed. 
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As used herein, an agent is said to be "rationally selected or designed" when toe agent is chosen 
based on toe configuration of toe particular protein. For example, one skilled in toe art can 
readily adapt currently available procedures to generate peptides, pharmaceutical agents and toe 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
5 antipeptde peptides, for example see Hurby et aL, Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et al., Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or toe like. 

In addition to toe foregoing, one class of agents of toe present invention, as broadly 
described, can be used to control gene expression through binding to one of toe ORFs or EMFs 
10 of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting toe ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 
multiple ORFs which rely on toe same EMF for expression control. One class ofDNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 
15 by binding to DNA or RNA. Such agents can be based on toe classic phosphodiester, 

ribonucleic acid backbone, or can be a variety ofsulfhydryl or polymeric derivatives which have 
base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 
designed to be complementary to a region of toe gene involved in transcription (triple helix - see 
20 Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241 :456 (1988); and Dervan et 
al., Science 251:1360 (1991)) or to toe mKNA itself (antisense - Okano, J. Neurochem. 56:560 
(1 991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
25 polypeptide. Both techniques have been demonstrated to be effective in model systems. 

Information contained in toe sequences of toe present invention is necessary for toe design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 

Agents which bind to a protein encoded by one of toe ORFs of toe present invention can 
be used as a diagnostic agent Agents which bind to a protein encoded by one of toe ORFs of toe 
30 present invention can be formulated using known techniques to generate a pharmaceutical 
composition. 

4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of toe subject invention is to provide for polypeptide-specific nucleic acid 
35 hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
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hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. Because the 
corresponding gene is only expressed in a limited number of tissues, a hybridization probe 
derived from of any of the nucleotide sequences SEQ ED NO: 1-984, 1969-2952, 3937-3942 or 
5 3949-3954 can be used as an indicator of the presence ofRNA of cell type of such a tissue in a 
sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PCR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 

10 PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both The 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 

Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production ofmRNA probes. Such vectors 

15 are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 
nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 

20 chromosome using well known genetic and/or chromosomal mapping techniques. These 

techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
chromosome spreads has been described, among other places, in Verma et al (1988) Human 

25 Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. Examples 
of genetic map data can be found in the 1994 Genome Issue of Science (265:1981f). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 

30 predisposition to a specific disease) may help delimit the region of DNA associated with that 
genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 
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420 PREPARATION OF SUPPORT BOUND OUGONUCLEOTIDES 

Oligonucleotides, i.e., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. 

5 Support bound oligonucleotides may be prepared by any of the methods known to those of 

skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot obgonucleotidessynmesizedby standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye & Hondo, (1 990) J. Clin. Microbiol. 28(6) 1469-72); 
ushigUV tight (Nagataeroi, 1985;Dahlenc/a/., 1987; Morrissey& Collins, (1989) Mol. Cell 

10 Probes 3(2) 189-207) or by covalent binding of base modified DNA (Keller et al, 1988; 1989);all 
references being specifically incorporatedherein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interactionas a linker. For example, Broudee/ al (1994)Proc. Natl. Acad. Sci. USA 91(8) 3072-6, 
describe the use of biotinylated probes, although these are duplex probes, that are immobilized on 

15 streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, Oslo. 
Of course, this same unking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g., Operon Technologies 
(Alameda, CA). 

Nunc Laboratories (Naperville, EL) is also selling suitable material that could be used. Nunc 
20 Laboratorieshave developed a method by which DNA can be covalently bound to the microweU 
surface termed Covalink NH. CovaLinkNH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 
purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
S'-end by a phosphoramidate bond, allowing immobilization of more than 1 pmol of DNA 
25 (Rasmussene/ al., (1991) Anal. Biochem. 198(1) 138-42). 

The use of CovaLinkNH strips for covalent binding of DNA molecules at the 5'-end has 
been described (Rasmussenet al., (1991). hi mis technology, a phosphoramidatebond is employed 
(Chuetal.,(1983)NucleicAcidsRes. 11(8) 6513-29). This is beneficial as immobilization using 
only a single covalent bond is preferred The phosphoramidatebond joins the DNA to the 
30 CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 

grafted onto the polystyrene surface through a 2 am long spacer aim. To link an oligonucleotide to 
CovaLinkNH via an phosphoramidatebond, the ohgonunleotideterminus must have a 5'-end 
phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidin used to bind the probes. 
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More specifically, the linkage method includes dissolvingDNA in water (7.5 ng/ul) and 
denaturing for lOniiiL at 95°C and coolh^^ Ice-cold 0.1 M 1-memylimidazole, 

pH 7.0 (l-Melm?), is then added to a final concentration of 10 mM l-Melm?. A ss DNA solution is 
then dispensed into CovaLinkNH strips (75 ul/well) standing on ice. 

5 CaAodiimideO^M l^yl-3-(3-dimemylaminopropyI^^ 

10 mM l-MeJm 7 , is made fresh and 25 ill added per well. The strips are incubatedfor 5 hours at 
50°C. After incubation the strips are washed using, e.g.,Nunc-Immuno Wash; first me wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finaUy they are washed 
3 times (where in the washing solution is 0.4 N NaOH, 025% SDS heated to 50°C). 

10 It is contemplated that a further suitable method for use with the present invention is that 

described in PCX Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3'-reagent through the phosphate group by a covalent phosphodiesterlink to aliphatic 
hydroxyl groups carried by the support The oligonucleotide is then synthesized on the supported 

1 5 nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 
conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramidite and nucleosidehydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activatedphotodeprotectionmay be 

20 employedinthe chemical ^mesisofofigonucleotidesdiiectiy on a glass surface, as described by 
Fodoxetal. (1991) Science 251(4995) 767-73, incorporated herein by reference. Probes may also 
be immobilized on nylon supports as described by Van Ness et aL (1991)Nucleic Acids Res. 
1 9(12) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1988) Anal. Biochem. 
169(1) 104-8; all references being specifically incorporated herein. 

25 To link an oligonucleotideto a nylon support, as described by VanNess et aL (1991), 

requires activation of the nylon surface via allegation and selective activation of the 5'-amine of 



One particular way to prepare support bound oligonucleotides is to utilize the 
hght-generatedsynthesisdescribedby Pease etal, (1994) PNAS USA 91(1 1) 5022-6, incorporated 

30 herein by reference). These authors used current photonthographic techniques to generate arrays of 
immobilized oligonucleotide probes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photolabile 
5'-protected#-acyl-deoxynucto^ chemistry and versatile 

combinatorial synthesis strategies. A matrix of 25 6 spatially defined oligonucleotideprobes may be 

35 generated in this manner. 
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421 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and KNA, 
including mRNA without any amplification steps. For example, Sambrook et aL (1989) describes 
5 three protocols for the isolation of high molecular weight DNA from m a mmali an cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in Ml 3, plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PCR or other amplification methods. Samples 
may be prepared or dispensed in muMwell plates. About 100-1 000 ng of DNA samples may be 
1 0 prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 9.24-9.28 of Sambrook et 
aL (1 989), shearing by ultrasound and NaOH treatment 

Low pressure shearing is also appropriate, as described by Schriefere/a/. (1990) Nucleic 
1 5 Acids Res. 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell. The results of these 
studies indicate that low-pressure shearing is a useful alternative to sonic and enzymatic DNA 
fragmentationmethods. 

20 One particularly suitable way for fragmenting DNA is contemplated to be that using the two 

base recognition endonuclease, CviJI, described by Fitzgerald et aL (1992) Nucleic Acids Res. 
20(14) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

25 The restriction endonuclease CviJI normally cleaves the recognition sequence PuGCPy 

between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 
this enzyme (CviJI**), yield a quasi-random distribution of DNA fragments form the small 
moleculepUC19(2688basepairs). Fitzgerald etal (1992) quantitatively evaluated the 
randomnessofthis fragmentation strategy, using a CviJI** digest of pUC 19 that was slzb 

30 fiactionatedby a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
M13 cloning vector. Sequence analysis of 76 clones showed that CviJI** restricts pyGCPy and 
PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 

35 agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
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ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
electrophoresis and elution are needed 

Inespectiveof the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
5 achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. The solution is men cooled 
<juickly to 2°C to prevent renaturation of the DNA fragments before they are contacted with the 
chip. Phosphate groups must also be removed from genomic DNA by methods known in the art 

432 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 

1 0 Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microtiter plate) to repeated by transfer of about 20 nl of a DNA solution to a 
nylon membrane. By of^tprinting, a density of dots higher than the density of the wells is 
achieved. One to 25 dots may be accommodated in 1 mm 2 , depending on the type of label used. By 
avoiding spotting in some preselected number of rows and columns, separate subsets (subanays) 

15 may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from differentindividuals, or may be different, overlapped genomic clones. Each of the 
subarrays may represent replica spotting of the same samples. In one example, a selected gene 
segment may be amplified from 64 patients. For each patient, the amplified gene segment may be in 
one 96-well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 

20 prepared. By using a 96-pin device, all samples may be spotted on one 8 x 12 cm membrane. 

Subarrays may contain 64 samples, one from each patient Where the 96 subarrays are identical, the 
dot span may be 1 mm 2 and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Dlinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 

25 beingsimilar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

ThepresentmventionisillustratedmmefoUowingexanmlM Upon consideration of the 
present disclosure, one of skill in the art will appreciate that many other embodiments and variations 
30 may be made in the scope of the present invention. Accordingly.it is intended that the broader 
aspects of the present invention not be limited to the disclosure of the following examples. The 
present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 
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variations in the practice ofthc invention are expected to occur to those skilled in the art upon 
considerationof the present preferred embodiments. Q)nsequentiy, the ody limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 
All references cited within the body of the instant specification are hereby incorporated by 
5 reference in their entirety. 

5.0 EXAMPLES 

5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtaine d From Various Libraries 
A plurality of novel nucleic acids were obtained from cDNA libraries prepared from various 
10 human tissues and in some cases isolated from a genomic library derived from human chromosome 
using standard PCR, SBH sequence signature analysis and Sanger sequencing techniques. The 
inserts of the library were amplified with PCR using primers specific for the vector sequences which 
flank the inserts: Clones from cDNA libraries were spotted on nylon membrane filters and screened 
with oligonucleotideprobes (e.g., 7-mers) to obtain signature sequences. The clones were clustered 
15 into groups of similar or identical sequences. Representativeclones were selected for sequencing. 

In some cases, the 5' sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PCR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosystems 
(AB1) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Random 
20 Amplificationof cDNA Ends) was performedto further extend the sequence in the 5' direction. 

52 EXAMPLE 2 

Assemblage of Novel Nucleic Adds 

The contigs or nucleic acids of the present invention, designated as SEQ H> NO: 1969-2951, 
and 3949-3954 were assembled using an EST sequence as a seed. Then a recursive algorithm was 
25 used to extend the seed EST into an extended assemblage, by pulling additional sequences from 
different databases (i.e., Hyseq's database containing EST sequences, dbEST version 1 14, gb pri 
1 14, and UniGene version 101) that belong to this assemblage. The algorithm terminated when 
there was no additional sequences from the above databases that would extend the assemblage. 
Inclusion of component sequences into the assemblage was based on a BLASTN bit to the 
30 extending assemblage with BLAST score greater than 300 and percent identity greater than 95%. 

Tables 6 and 8 sets forth the novel predicted polypeptides (including proteins) encoded by 
the novel polynucleotides (SEQ ID NO:2953-3936, and 3949-3954) of the present invention, and 
their correspondingnucleotide locations to each of SEQ ID NO: 2953-3936 and 3955-3960. Tables 
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6 and 8 also indicates the method by which the polypeptide was predicted Method A refers to a 
polypeptide obtained by using a software program called FASTY (available from 
httpV/festa.bio '* viiyftiM/Mfa) which selects a polypeptide based on a comparison of the translated 
novel polynucleotide to known polynucleotides (WJL Pearson, Methods in Enzymology, 1 83 :63-98 
5 (1990), herein incoiporatedby reference). Method B refers to a polypeptide obtained by using a 
software program called GenScan for human/vertebrate sequences (available from Stanford 
University, Office of Technology Licensing) that predicts the polypeptide based on a probabilistic 
model of gene structure/compositionalpToperties (C. % Burge and S. Karlin, J. Mol. Biol, 268:78-94 
(1997), incbiporatedherein by reference). Method C refers to a polypeptide obtained by using a 
1 0 Hyseq proprietary software program that translates the novel polynucleotide and its complementary 
strand into six possible amino acid sequences (forward and reverse frames) and chooses the 
polypeptide with the longest open reading frame. 

53 EXAMPLE 3 
Novel Nucleic Acids 

1 5 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), full length gene cDNA sequences 

and their corresponding protein sequences were generated from the assemblage. Any frame shifts 
and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genebank. Other computer programs which may 
have been used in the editing process were phredPhrap and Consed (University of Washington) and 

20 ed-ready, ed-ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide sequences are shown in the 
Sequence Lis ting as SEQ ID NO:l-351. The amino acids are SEQ ID NO:985-1335. 
Table 1 shows the various tissue sources of SEQ ID NO: 1-351. 

The nearest neighbor results for SEQ ED NO: 1-351 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Gfeneseq October 12, 2000 release 

25 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 

homologue for SEQ ID NO: 1-351 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 1-351 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 

30 Biol, Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 
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Using the pFam software program (Sonnhammer et aL, Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1 998) herein incorporated by reference) all the polypeptide sequences were 
examin ed for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 

5 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be detennine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process for 
identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also disclosed by 

10 Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the publication " 
Identification of prokaryotic and eukaryotic signal peptides and prediction of their cleavage sites" 
Protein Engineering, Vol 10, no. l,pp. 1-6 (1997), incorporated herein by reference. A maximum 
S score and a mean S score, as described in the Nielson et as reference, was obtained for the 
polypeptide sequences. Table 7 shows the position of the signal peptide in each of the polypeptides 

15 and the maximum score and mean score associated with that signal peptide. 

5.4 EXAMPLE 4 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a foil length gene cDNA 
20 sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (Le. dbEST version 1 17, gb pri 1 17, 
UniGene version 1 17, Genpept release 1 17). Other computer programs which may have been used 
in foe editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
25 ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, mcluding splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 352-766. The corresponding 
amino acids are SEQ ID NO: 1336-1750. 

Table 1 shows the various tissue sources of SEQ ID NO: 352-766. 
The nearest neighbor results for SEQ ID NO: 352-766 were obtained by a BLASTP 
30 version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed foe closest 
homologue for SEQ ID NO: 352-766 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs with 
identifiable functions for SEQ ED NO: 352-766 are shown in Table 2 below. 
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Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

5 the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., VoL 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examin ed for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 

10 within the sequence. 

The nucleotide sequence within the sequences mat codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

15 disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A r"«""™"™ S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 

20 each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.5 EXAMPLES 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
25 sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genhank (i.e., dbEST version 1 18, gb pri. 1 1 8, 
UniGene version 118, Genpept release 118). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
30 ext and gc-ap-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 767-930. The corresponding 
amino acid sequences are SEQ ID NO: 175 1-191 4. 

Table 1 shows the various tissue sources of SEQ ID NO: 767-930. 
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The homology results for SEQ ID NO: 767-930 were obtained by a BLASTP version 
2 Qal 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 
21(Derwent), using BLAST algorithm. The nearest neighbor result showed the homologs for 
SEQ ID NO: 767-930 from Genpept. The translated amino acid sequences for which the nucleic 
5 acid sequence encodes are shown in the Sequence Listing. The homologues with identifiable 
functions for SEQ ID NO: 767-930 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1 999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
1 0 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-vahie(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
1 5 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI . 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

20 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication tt Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

25 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.6 EXAMPLE 6 
Novel Nucleic Acids 

30 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated fiom the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 8, gb pri 1 18, 
UniGene version 1 18, Genpept release 1 1 8). Other computer programs which may have been used 
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in the editing process were pbredPhrap and Consed (University of Washington) and ed-ready , ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ IDNOS: 931-965. The corresponding 
amino acid sequences are shown in SEQ ID NO:191 5-1949. 
5 Table 1 shows the various tissue sources of SEQ ID NO: 931-965. 

The nearest neighbor results for SEQ ID NO: 93 1-965 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 931-965 from Genpept . The translated amino acid sequences for 
10 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 93 1-965 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
15 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
20 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI .1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

25 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication tt Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
- cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

30 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 



5.7 EXAMPLE 7 
Novel Nucleic Acids 
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Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 19, gb pri 1 19, 
5 UniGene version 1 19, Genpept release 1 19). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
meseproceduresaresho™ The corresponding 

amino acid sequences are SEQ ED NO: 1950-1 958. 
10 Table 1 shows the various tissue sources of SEQ ED NO: 966-974. 

The nearest neighbor results for SEQ ID NO: 966-974 were obtained by a B LAS TP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent)„using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ED NO: 966-974 from Genpept . The translated amino acid sequences for 
1 5 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 966-974 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
. examined to deterniine whether they had identifiable signature regions. Table 3 shows the 
20 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sormhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1 998) herein incorporated by reference) all the polypeptide sequences were 
exarnined for domains with homology to certain peptide domains. Table 4 shows the name of 
25 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

30 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Bnmak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

35 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
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each of the polypeptides and the maximum score and mean score associated with that signal 

peptide. 

5.8 EXAMPLE 8 
Novel Nucleic Adds 

5 UsingPHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its correspondingprotein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 120, gb pri 120, 
Uni Gene version 120, Genpept release 120). Other computer programs which may have been used 

10 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready,ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ H> NOS:975-984. The corresponding 
amino acid sequences are SEQ ID NO.1959-1968. 

Table 1 shows the various tissue sources of SEQ ID NO: 975-984. 

1 5 The nearest neighbor results for SEQ ID NO: 975-984 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 21, 2000 
release (Dement), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 975-984 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

20 with identifiable functions for SEQ ID NO: 975-984 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et at, J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

25 the eMatrix p-value(s) and the position^) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 

30 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI. 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
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disclosed by Henrik Nielson, Jacob Engelbrecht, Sown Brunak, and Gunnar von Heijne in the 

publication " Identification of prokaiyotic and eukaiyotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
5 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.9 EXAMPLE 9 
Novel Nucleic Adds 

10 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 120, gb pri 120, 
UniGene version 120, Genpept release 120). Other computer programs which may have been used 

15 in the editing process were phredPhtap and Consed (University of Washington) and ed-ready, ed- 
extand gc-ap-2(Hyseq,Inc). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:3937-3942. The 
correspondingpepude sequence is SEQ ID NO: 3943-3948. 

Table 1 shows the variovis tissue sources of SEQ ID NO: 3937-3942. 

20 The nearest neighbor results for SEQ ID NO: 3937-3942 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 3937-3942 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

25 with identifiable functions for SEQ ED NO: 3937-3942 are shown in Table 9 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et aL, J. Comp. 
Biol., Vol. 6 pp. 219^235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 10 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

30 the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et aL, Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 1 1 shows the name of 
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the domain found, the description, the p-value and the pFam score for die identified domain 
within tile sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI. 1 program (from 

5 Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 

1 0 reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 12 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

1 5 Tables 5 and 1 3 are correlation tables of all of the sequences and the SEQ ID NOS. 



TABLE 1 



Tissue Origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 


lung 






3 11 25 49 65 75 114 141 156 160 172 
190 1 98 209 217 224 229 234-235 267 
269 274 277 282 284 303 308 312 320 
334 336 352 372 396 398 412 414 437 
453 464 470 481 492-494 508-509 532 
539 581 584 617-619 621 628 633 643 
688 691 745 752 761 768 794 822 837 
848 876 887 953 967 973 


adult brain 


GIBCO 


AB3001 


1 3 12-13 16 22-24 28-29 41 48 58 65 78 
82 89-90 94 97 103 1 12 1 14-1 15 1 17 120 
122 130-131 168 181 184 186-187 189- 
190 198 208 216 247 249 259 270 277 
297 301 308 312 314 321 333 348 374 
396 403 406 410 412 416-417 420 423 
426-427 431 456 474 481 484-485 488 
498 500 508-509 530 549 553 558 563- 
564 583 596 602-603 608 612 621-622 
624 643 650 674 699 71 1 736 738-739 
753 770 779-780 785-786 802-803 816 
822 839 842 848 859 861 871 893-894 
897 900 903 925 954 958 967 969 


adult brain 


G1BCO 


ABD003 


3 19 21-25 28-29 31 33-34 37 39 41 46-48 
53 58 63-64 66 72 78 80 99 103 109-1 10 
112 114 118 120-124 126 132-133 135 
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139 143 146 148-149 159 163 168 174 
176 179-180 184-185 188-190 202 208- 
209 216-217 221 223 230 234-235 240 
244 249 251 253 255 258-259 263 269- 
270 277 282 285-286 290 294-295 297 
301-302 304-305 307-308 311-312 314 
320 329333 335-336342344346 349 
354 358 365 370 373-374 377 380 382- 
383 388 394-396 399 401-402 406 409- 
410 413 416 420-421 425 428 430-431 
436-437 442 456 462 464 466-467 474 
484 486 495-496 500-501 506 508-509 
519 530 537 542 549 561-562 564 572 
574 577-578 580-583 586-587 589 592- 
593 596-597 601 608 610 612-614 617- 
624 630-632 635 637 650 658 663-664 | 
668 676 679 681 689-690 693 699 724 
726 732 736 742-743 747 767-770 780 ! 
784 789 793 799 802-805 813 817-818 
822 824 829-831 837 839 845 848 856 
859-860 864 871-872 875-876 881 887 
896-897 901 903 907 910-911 925 930 
933 943-944 947 952-953 958 962-963 
965 967 972 977 


adult brain 


Clontech 


ABR001 


3 53 66 113 115 126 135 160 172 179 185 
204 263 273 305 312 323 358 380 383 
395-396 403 420 428-429 431 461 542 
583 586 606-607 611 620 645-646 688 
690 715 732 736 740 748 754 768 784- 
786 790 796 800 878 897 906-907 947 
977 ! 


adult brain 


Clontech 


ABR006 


19 3249 53 60 72 91 103 118 125 130- 
131 134 184 224 275 338 350 354 361- 
363 374 384 390 394 396 431-432 434- 
435 445 468 549 621 732 734-736 745 
760-761 764 768-769 775 787 806 81 1 
818 887 903 906 918 930 942 947 957 
973 977 


adult brain 


Clontech 


ABR008 


2-3 9-11 14 17 21 23-25 28-29 31-35 37 
41-42 45 47-48 56-57 65-66 69-70 72 75 
77-78 88 91-9297-99 101 103 112-115 
118-128 130-131 135 138-140 142 144- 
146 148 152 156-157 159-160 163 168 
172 174 176 178-180 182-190 194 196- 
198 200-201 204 209-214 218 220-225 
228-230 232-233 238-240 243-244 246 
254-256 260-264 270 272-274 278-279 

ZoZ h 2o!) /,oy-/yi Lyj-zy* zyu-Ayj jv/a 

303-306 312-314 317 321-322 325-328 
334 336 338 340-342 344 346 348 350- 
352 354 356-358 363 366 369-374 376 
379-381 383-386388-394 398-399402- 
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• 




403 405 409-412 414 418-421 423-424 
426-427 430 433-437 443 445-450 452 
456-457 460 462 464 471 479 482-483 
485 488 490-498 505 507 510 516 519- 
522 524 527-532 535 538-539 542-545 
548 551 553 555 561-562 566 569 571 
574 580-583 588-589 593 597 601-608 
61 1-612 614-615 617-618 621-622 624 
630-635 642 644 646-648 650-652 655 
657 659-661 664-665 668 672 674 689 
693-699 701-702 708 71 1 715 717 724 
728-730 732 734-735 738-740 745 747- 
750 753-755 757 761 763-764 766-769 
772-773 775 780-781 789-791 793-795 
799-800 802-806 809 812 818-819 821- 
822 826 829-830 832 834-835 841 843 
845 856 858-859 861 864 866 870 872 
876 880 883 885 887 893-898 902 906- 
916 918 921 925-926 930-931 933 942- 
943 946 948 950-951 953-954 958-960 
962-965 967969-970 972 977 


adult brain 


Clontech 


ABROU 


57 196 270 304 344 436 834 


adult brain 


BioChain 


ABR012 


14 82 121-122 168 691 


adult brain 


Invitrogen 


ABR013 


72 108 263 270 336 425 492-494 732 787 
790 826 880 


adult brain 


Invitrogen 


ABR014 


293 394 399 764 768-769 928 967 j 


adult brain 


Invitrogen 


ABR015 


738-739 764 


adult brain 


Invitrogen 


ABR016 


320 374 396 399 405 684 742-743 767 
931 947 967 


adult brain 


Invitrogen 


ABT004 


21 33-34 37-38 47 52 57-58 69 72 91-93 
109 119 122-124 126-127 135 142-143 
158 167-168 185-188 194 200 212 232 
242 246 255 258 270 277 279 293 301 
312-313 319322-323 331 341 346 348 
371 374 388 391 394 399 401 409 411 
429 436-437 456 462 477 488 496 498 
510 512 515 539 542 545 549 559 563 
573 579 587 589 601-605 612 620-621 
624 640 643 647 681 715 723 728 732 
735-736 740 745 748 753 766 785-786 
792-793 797-801 812 822 829-831 853- 
856 859 876-877 884 893-894 908-909 
918 925 933 950 969 978 


cultured 
preadipocytes • 


Strategene 


ADP001 


4 28-29 69 93 114 121 132-133 135 151- 
152 159 167 172 178 181 184 190 194- 
195 203-204 209 217219 240 248 260- . 
262 267 273-274 277 282 297 301 304 
312 314 326-327 361-JoZ 3/1 jW 
394 401 403 405 41 1 420 437 453 466- 
467 470474478 496507-509 517 530 
532-533 584 588 593 602-603 608 610 
61 7-621 630-63 1 633 639 642-643 661 \ 
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693 729746 761765 769 834 842 848 
887 907 923 947-950 957 967 969 


adrenal gland 


Clontech 


ADR002 


1 3 12-13 21 23-24 27-29 67 74 78 103- 
105 108-109 113 115 118 120-121 128- 
133 149 156 160 172 177 182 214217 
223 232-233 247 254 269-270 273-274 
277 283 285 288 298-299 308 317 319 
328 338 340 342 361-362 364 372 376- 
377 382 384 401-402 405-406 416 420 
431 437 444 446 448 457 462 484 500 
507 517 524 532-533 539 545 554 561- 

642 646 649 658 664 674 693 703 730 
740 745 752 759 765 767 775 779 799 
809 817-818 839 845 856 859 863 887 
890-891 896 948 953 958 961-963 973 


adult heart 


GIBCO 


AHR001 


1 3-4 8 10 14 20-21 25 28-29 33-34 37-38 
41 48 54-57 65 69-72 75 78 80 82-83 97 
99-100 108 112-115 117-121 123-124 
128-133 141 144-146 149 152 159 162- 
163 168 172 176 179 181 184 186-187 
190-191 201 203 208-209 212 216-218 
221 223 227 229 233 244 247 249 253- 
255 258 263-264 267 269-270 274 278 
280-282 285 289 291 295 297-299 301 
303-304 308 313 317 321-322 326 328 
334 344 348 352 358 361-363 370-371 
380 382-383 388 394-396 398 401 403 
405-406 410-416 423 425-427 430-431 
436 452-453 464-465 470-474 481-484 
487-488 490 492-494 496 499-500 505- 
506 508-509 514 523 529-530 533 547- . 
548 553 558 563-565 577-578 586-588 
590 593 597 601-603 606-608 610-613 
617-619 621-622 626r628 637-638 642- 
644 652 658 661 672 682-683 688 691 
693 697 699 708 71 1 713 715 732 737 
745 747-748 750-753 759 761 765 768- 
770 775 790 802-803 814-815 818-819 

Can QO*7 QQQ QAf\ QAJ RAR R*>Q R£1- 

862 867 876-877 887 891-892 896 900- 
901 903 905-906 908-909 919-920 922 
925 928 936 939-940 946-947 950 953 
959 967 970-971 973 977 


adult kidney 


GBCO 


AKD001 


1.3 8 12-14 17 19-25 28-2933-34 37-39 
41 46-48 50 52 55-60 62 65-67 69 71-72 
75 77-78 82 84 89-90 93 97 108-1 10 1 14- 
116 118-121 123-125 128 130-133 135 
138 144 146 149 156 159-161 163-164 
167-172 176 179 184 186-187 189-190 
194 196200-202204209 211-212216- 
217 219 221 223-224 229 232-235 244 
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247 250 253 255-256 258 263-264 268- 
272 274 277-281 283 286 288-290 292 
294-295 297 301 303-309 311-314 316 
319-323 325 328-338 342 348-349 352 
354-355 358 361-363 365 370-371 373 
376-378 380 382-383 388 395-399 401- 
403 405^06 409-413 416 418-420 425- 
428 430-431 440 442 452-454 462 464- 
465 470 472-474 477 479 481 483-485 
487-489 492-495 498-500 504 506 510 
517 522 525 529-530 532-533 539 542- 
543 547 551-552 558 560-564 569-570 
573-574 577-578 580-583 585-590 594- 
596 601-608 610-613 617-621 624 626- 
628 630-631 634-636 639 642-643 648 
652 656 658 664-665 676-677 679 681 
688-691 693 697 699 708 711 715 717 
720-722 724 729-732 738-741 747-748 
751-753 761 765 770-778 780 784 789 
791 793 797 804 8 13 817 823-824 834 
837 839 842-843 845 848 859 861-862 
864 867 870 876-877 887 889 892-894 
896-897 900-901 903 907 913-915 918 
921 923 925 929-930 932 939 942 946- 
947 949-950 953 958-959 961-963 967 
969 972 977 


adult kidney 


Invitrogen 


AKT002 


1 3 16 21 30 32 35 38-41 46-47 56 77 92 
109 123-124 130-131 146 149 161 167- 
168 172 176 190 209 212 234-235 258 
279 292 301 303 308 314 333 355 363 
372 380 383 396 399 402 418-419 426- 
427 431 448 454 461 471-474 488-489 
495 498 504 506 508-509 520-521 530 
537 539-541 545 547 563 582-583 592 
613 617-618 621 623-624 633 655 688 
690 693 699 704 713 732 745 752-753 
761 766-768 770 784 789 797 837 842 i 
848-849 866-867 877 887 893-894 903 
914-915 925 929-930 937 944-945 947- 
949 955 961967984 


adult lung 


GIBCO 


ALG001 


1 3 14 18 28-29 38 54-56 59 92 110 114- 
115 130-131 146 149 156 159 164 167 
176 184 209 217 234-236 240 255-256 
258 263-264 269 271 276 280-281 297 
305 308 312 314 322 325 332 336 344 
353 361-362 388 401 410 420-421 426- 
427 431 465 469 474 484 498 500 506 

619-620 623 626-628 638 658 679 681 
684 689 717 731 741 771 791 799 817 
834 845 861-862 864 875-876 901 921 
925 928 932 940 947 949 959 962-963 



no 



WO 01/57190 



PCTAJS01/04098 









967 


lymph node 


Clontech 


ALN001 


3 10 110 146 160 168 196 209 221 269 
278 301 336 348 394 405 41 1 420 422 
459 464 474 485 503 506-507 532 563 
582 619 623 630-631 642 669 684 697 
713 715 727 747 767 769 789 825 839 
842 849 887 896 913 921 925 


young liver 


GIBCO 


ALV001 


3 14 16 37-38 41 51 56 60 97 104-105 
108 110 117 119 128 130-131 134 139 
149 152 169-172 176 184 189-190 200 
209 212 216 218 228 232 255 258 263 
270-271 275 285-286 292 295 298-299 
301 304 314 341 358 365 368 376 400 
410-412 431 474 481-482 485 496 500 
504-505 517 520-522 524 530 532-533 
547 551 563 581 583 610-611 621 624 
635 643 691 708 711 715 720 752 755 
761 768 796-797 811 818 830 845-847 
852 864-865 867-869 896 899 910-91 1 
949 958 965 969 972-973 


adult liver 


Invitrogen 


ALV002 


3 37 42 56 60 71 82 104-105 114-115 
117-118 125 130-131 134-135 164 169- 
172 176 179 200 203-204 212 217 223 
226 232 237 244 263 274-275 292 301 
310-312 314 317 349 354 364 368 372 
376 398-399 402 426-427 439 442 451 
458 465 474 482 485 490 506 515 525 
527 545 547 552 568 571 573-575 582 
587 594-595 604-605 608 610 621 630- 
63 1 634-635 637 657 664 690 693 699 
723 726 745 751 763 767 784 793 811 
822 845 848 852 856 861-862 864 892 
899 908-909 925 950 958 967 983 


adult liver 


Clontech 


ALV003 


60 134 169-171 275 


adult ovary 


Invitrogen 


AOV001 


1 3 9-10 12-14 16 18 20 22-25 28-29 33- 
35 37 39 41-42 46 48-50 55-57 59 63-67 
69 71-72 75 77-80 82 88-89 92 101 103- 
106 108-110 113 115 119-121 123-126 
128-133 135 138 142-146 149 151-152 
159-161 167-168 172 174 176-177 179 
181 184-190 194 198 200 203 208-209 
211-212 214 217 219 221 224 226 232- 
235 240-242 246-247 249 251 254-255 
258-259 264 269-271 274 276-277 279- 
283 285 288 290 293-294 297 301-304 
306-308 311 314 319-322 325-326 328- 

329 331-332 335-338 341-342 344 348 

ica ico ici ia\i ia^ i/jft nnjx'n ita 
354-358 3ol-3o3 3oD job i /u-j/z J it 

376 379-380 382-383 388 394-396 398- 

399 401-402 405-406 409-412 416 418- 

421 423 425-433 438 442-443 449-452 

454 462 464 466-467 469-471 474 479 
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482-484 488 490 492-496 498 500-504 
506-509 511 515-518 520-524 529-530 
532-533 537 539-542 545 551 555 558 
560-565 569 571 573 577-578 581-583 
585-590 592-593 596-597 600-605 608 
610-61 1 613-614 617-628 633-637 639 
642-643 646-648 650 652 654 656 658 
664 668-670 672 674 679 681 684 688 
691 693 697-699 701-702 713 717 721- 
722 724 729-732 738-744 747-750 752- 
753 755 759 761 765 767-774 779-780 
783-784 789 793 795-797 801 813-818 
823-824 828 830-832 834 837 839 841- 
842 845 848-851 856 859 862 864 866- 
867 870-871 874-878 881-883 887-889 

913 919-922 925 928 930 936 939-940 
943.944 946-947 949-950 952-953 955 

0<£ 0<7 Q&X G£*\ Q£7 Q£Q 071 07^ 

50 /-JOB yo&-yo3 yoo yo i yoy y/i y to 
977 981-982 


adult placenta 


Invitrogen 


APL001 


41 56 67 253 301 304 334 380 383 451 
474 479 500 577-578 643 648 729 767 
856 859 866 873 962-963 


placenta 


Invitrogen 


APL002 


3 21 31 38 63-64 78 135 143 168 186-187 
212 232 244 2o3 zoU-zol 3 in iio i'W. 
348 371 374 394 399 461 490 582 588 
602-607 610 620 699 745 769 793 817 
822 859 897-898 923 928 931 943 949 
969 973 


adult spleen 


GIBCO 


ASP001 


1 3 21-22 46 52 54-55 57-58 61-62 72 74 j 
78 82 88 118 121 130-131 137 152 159 
1 68 172 189 203 209 217 223 234-235 
252 255 263 269 271 274 282 288 290 
301 314 322 335 350 363 394 403 405- 
406 410-412 415 431 459 464 472474 ! 
482 488 500 506 510 514 517 532 537 i 
542 561-563 589 593 602-603 610 613 
619 621 636 642-643 655 658 662 674 
676 679 681-682 684 689 691-692 697 

/COO IK *70fi *71Q *770 747-7AR 7/?Q-77ft 

782 793 818 830 834 845 856 859 862 
877 887 893-894 896 903 906-907 914- 
915 918 925 928 930 940 946 965 967 
977 982 


testis 


GIBCQ 


ATS001 


6 22 28-29 33-34 41 48 52 62 65 72 97 
106 109 118 132-133 145-146 168 172 
176 183 185 189-191 195 209 211-212 ! 
214 221 223 230 254-255 258 263 269 
283 297 312 314 321 342 352 361-362 
365 380 383 388 395 401 405-406 412 
430-43 1 441 469-470 474 479 495-496 I 
500 506 520-521 533 543 545 548 560 
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563 574 582 589-590 593 608 616-618 
620 623-624 638 642-643 697 699 708 
71 1 745 747-748 765 767-768 779 784 
789 812-813 834 837 839 848 859 862 
868-869 875-877 887 889 893-894 896 
928 944 947 953-955 972 981 


Genomic DNA 
from BAC 
63118 


Research 
Genetics 
(CUB BAC 
Library) 


BAC001 


515 


Genomic DNA 
from BAC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC002 


640 


Genomic DNA 
from BAC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC003 


640 


adult bladder 


Invitrogen 


BLD001 


50 55 6671 111 143-144 148 160201209 
223 255-256 280-281 286 305 315 319 
340 394 431 442 488 497 505 518 552 
588-589 621 636 664 676 715 738-739 
769 790 824 837 845 877 887 936 940 
948 962-963 967 


bone mairow 


Clontech 


BMD001 

* 


3 10-13 16 18 20-21 25 28-29 31-34 41 45 
48 52 54-55 57 59 61 65 67 72-73 75 78 
80 82 84 99 103 108 1 10 1 14-1 15 118- 
120 123-124 128 130-133 143-144 148 
152 159-161 163 168 172 174 176 178 
190 192 198 203 209 211 217-218 221 
223-224 227 233-236 244 247 249 252 
254 258 260-262 267 269 272 278 280- 
281 284-285 288 290 294-297 301 304 
308 314 317-318 320-321 325 328-330 
333-335 349 351-354 358 363 365 367 
377 382 388.394-397 400 405 408 410- 
412 418-421 425-428 431 433 435 442 
449-450 453 455 459 464 468-470 474 
478-479 481 484 490 496 504 506 508- 
509 511 519-521 530 532 539 553 558- 
559 561-563 580 582 586 592 599 608 
610 613-614 617-619 623 625-628 635 
638 641-643 658 664 672 682 699 71 1 
713 717 731 734 740 742-743 745 761 
768-771 774 776-778 784 787 789 813 
817-818 822 834 839-840 842 848 862 
866 870 876 885-887 891 896-898 900 
903 906 913 919 921-9ZZ v2.l-y£6 yiy 
944 947 950 953 959 961-963 967-968 
970 973 977 


bone marrow 


Clontech 


BMD002 l 


3 9-10 15-19 30 33-34 39 45 54 57 63-64 
71 82 102 116 119 130-133 148 152 156 
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159-160 168 176 182 224 254-255 271- 
272 282 285 290 297-299 301 305 323 
333 340 344 351-355 358 361-362 364 
367 370 372 387 394-395 399 403 405 
409 41 1 449-450 459 461 468 474 488- 
489 524 530 532 580-582 592 602-603 
611 617-618 621-622 630-632 642 661 

— A mm* mm mt*\ f\ marm. a mm A /% mm A m mm m^m. mm m mm 

663 694 717 730 734 740 745 752 755 
761 767 769-771 775-778 784 787 811 

O -1 o O-IO OIO OAf\ DitO O >f ft OCA OTO OD7 

813 818 832 840 842 845/ 859 878 887 
893-894 896-898 903 906 908-909 923 
928 944 946-949 953 958-963 965 982 


bone marrow 


Clontech 


BMD004 


54 


bone marrow 


Clontech 


BMD007 


766 887 928 


adult colon 


Invitrogen 


CLN001 


22 37 67 97 117 121 148-149 168 172 190 
200 204-205 232 244 263 268 292 301- 
302 363 377 384 452 455 459 470 530 
582 602-603 619 687 723 728 751 761 
831 861 887 914-916 934 955 969 984 


Mixture of 16 
tissues — 
mRNAs* 


Various 
Vendors* 


CTL016 


358 740 760 


Mixture of 16 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL021 


468 527 928 


adult cervix 


BioChain 


CVX001 


1 3 10 14 22 28-30 37 41 47-48 51-52 54- 
57 71 82 89-90 92 106 108 110-111 117- 
118 121 129-131 135 141 143-146 160- 
161 164 168 172 177 189-190 193 195 
200 204 209 211-212 217226 229-230 
232 234-235 240-242 246 254 260-263 
268-270 274 277 282 285 292 295 297 
305-308 314-316 319 328 343-344 348 
354 358 363 368 380 382-384 389 394 
396 399 401 405-407 410 416 418-421 
428 430-431 437 442 453-454 459 464 
469 471-473 476 480 484 492-495 500 
504 506-509 516-517 526 530 532 545 
550-551 563-565 569 577-578 585-586 
jy\) olio oil ol J oiy ozl ozj ozo OjU- 
631 634-637 641 643 648 656-658 664- 
665 674 679 682 689-690 693 700 703 
708 713 721-722 724 728 732 742-743 
747 750 752 755 757 761 763 767-769 



* The 16 tissue-mRNAs and their vendor source, are as follows: 1) Normal adult brain mRNA (Invitrogen), 2) 
normal adult kidney mRNA (Invitrogen), 3) normal adult liver mRNA (Invitrogen), 4) normal fetal brain mRNA 
(Invitrogen), 5) normal fetal kidney mRNA (Invitrogen), 6) normal fetal liver mRNA (Invitrogen), 7) normal fetal 
skin mRNA (Invitrogen), 8) human adrenal gland mRNA (Clontech), 9) human bone marrow mRNA (Clontech), 
10) human leukemia lymphoblastic mRNA (Clontech), 11) human thymus mRNA (Clontech), 12) human lymph 
node mRNA (Clontech), 13) human spinal cord mRNA (Clontech), 14) human thyroid mRNA (Clontech), 15) 
human esophagus mRNA (BioChain), 16) human conceptional umbilical cord mRNA (BioChain). 



114 



WO 01/57190 . PCT/US01/04098 









779-780 784 788 810-81 1 813-815 822 

OIA QIC Oil CIO 0/4B 9A1 Q.t*AJQ.A.H 0*71 

834 836-83 / oiy o4o 501 oOO-oo/ 8/1 
874 877 887 891-894 897-898 901 913 
916 919 921-922 925 946-947 953 958- 
959 967 969 973 


diaphragm 


BioChain 


DIA002 


3 39 184 203 431 563 848 967 


endothelial 
cells 


Strategene 


EDT001 


3 6 8-10 14 19-24 28-29 33-34 37 39 41 
46 48 52 55-58 62-65 67 69 71-72 75 78 
80 82-83 87 101-102 108-109 114-115 
117 123-124 128 130-133 135 138 143 
145-146 149 156 159-160 167-168 172 
174 176-177 179 181 184-187 189-190 
194-195 200 203 208-209 212 216-217 
219 223-224 226-227 229 234-235 244 
248-249 254-256 258 263-264 267 269 
271 274 276-282 285 290-291 294 297 
301-304 308 311 313-314 316-317 320- 
321 323 325-326 328-329 331-332 334- 
337 339-341 344 348-349 352 354-355 
358 361-363 365 367 371-372 375 379- 
380 383 389 394-395 398-403 405^*06 
409-412 425-428 437 442-443 448 454 
464 466-467 474 479 481 490 492-498 
500 503 506-509 511 517 520-521 523- 
524 530 532 537 540-542 558 561-563 
565 569-570 573 581-583 586 588-589 
596 602-608 610-611 613 617-622 625 
628 630-631 633-637 642-643 646 648 
650 652 659 661-662 682 688 690-693 
696 698-699 708 712 715 717 720-722 
724 727 729 740 745 748-750 752 761 
765 767-770 772-773 779 784 789 792- 
794 796 802-803 811 817-818 821 824 
827-828 830 834-835 837 842 845 848 
859 861-862 864 866-867 870 876 885 
887 891 893-894 897-898 900 903 906- 
907 913 916 921 925 939 947 950 953 

A. mm mm m^ mm mmm m*A. mm m*% m^m^ ^\ y*M f\m*% f\ ^\ ^\ mi 

955 957-958 962-963 967 973 978 984 


Genomic 
clones from the 
short arm of 
chromosome 8 


Genomic 
DNAfrom 
Genetic 
Research 


EPM001 


324 515 640 


esophagus 


BioChain 


ESO002 


97 103 128 371 474 


fetal brain 


Clontech 


FBR001 


67 129 156 159 232 267 433 446 503 845 
952 


fetal brain 


Clontech 


FBR004 


28-29 185 213 277 350 384 432 485 501 
549 651 747 754 761 780 787 848 870 
80/ yuo yjo 


fetal brain 


Clontech 


FBR006 


10-1 1 14 21 30 32 47 49 56 65 69 72 77- 
78 82 84 97101 115118 121 125 128 
130-131 138 142 148 152 159-160 179 
185 188 194 197 203 210 212 214 219 
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222 227-229 243-246 249 252 256 264 
270 273 282 285 290-291 293 301-303 
305-306 312 321-322 325 327 339-340 
344 346 350 354-357 363 367-371 374 
388 391 394-395 399 402 405-406 410 
414 420 426427 436-437 442 444 454 
456457 460 462 464 470 480 485 492- 
494 507 510 516 524 528 530-532 539- 
542 549 553-554 561-562 580-582 588- 
589 602-608 61 1 615 617-619 621-622 
624 632 636 641-642 646-647 651-653 
661-662 666-669 672 677 691 715-716 
730 735 740 752 754 761 767-770 772- 
775 780-781 799-801 808 818 822-823 
835 843 845 856 859 864 867 876 880 
885 887 890 893-894 896 913 918 926 
942 946-947 951 957-959 962-963 970- 
971 


fetal brain 


Clontech 


FBRs03 


130-131 312 517 637 691 738-739 


fetal brain 


Invitrogen 


FBT002 


3 22 28-31 47 57 63-64 72 75 77-78 86 
94-95 97-98 126-127 135 140 143 156 
159-160 167-168 177 185 190 196 201 
203-204 214 217 230 254-25S 258 267 
273-274 277 279 282-283 292 301-302 
305 312 314 323 329 346 348 367 374 
382 394 399 401 403 412 415 420 432 
437 474 482 485 495 507 513 51? 527 
529-530 539-542 548 552 579 587-588 
600 604-605 612 617-618 621-622 624 
634 642-643 647-648 650 679 689 693 
699 712 715 742-743 745 748-749 753 
768-769 793 797 829-831 834 845 848 
856 859 893-894 908-909 913 916 931 
933 940 950 967 969 


fetal heart 


Invitrogen 


FHR001 


19 57 130-131 394 431 642 769 844 


fetal kidney 


Clontech 


FKD001 


3 31 33-34 38 48 54 72 160 208 T 209 211 
223 264 269 277 283 290 313 325 341 
348 358 396 418-420 474 484 506 508- 
509 517 520-521 532 547 553 558 567 
569 587 596 608 610 613 619 622 626- 
627 642 679 734 745 818 843 887 896 
903 916 969 971 


fetal kidney 


Clontech 


FKD002 


19474 726 903 


ietal Kidney 




PKD007 


3 118 186-187 230 244 271 432 887 969 


fetal lung 


Clontech 


FLG001 


69 132-133 156 168 208-209 217 267269 
274-275 286 354 394 396 406 462 483- 
484 608 619 751 769 771 834 914-915 
925 


fetal lung 


Invitrogen 


FLG003 


3 8 28-29 32 39 50 66 82 88 92 168 1 86- 
187 200 204 212 226 229 246 274 309 
327 332 368 374 382 394 398 426-427 
431-432 442 485 536 555-557 587 604- 
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605 621 624 636 642-643 661 677-678 
724 753 769 848 859 864 877-878 896 
902 904 914-915 958 


fetal lung 


Clontech 


FLG004 


130-131 394 664 769 942 


fetal liver- 
spleen 


Columbia 
University 


FLS001 


3 8-10 12-13 16-17 19-25 27-29 33-35 37- 
38 41 45-46 48 52 55-58 60-67 69 71-74 
77-78 80 82 84 87-90 104-106 108-109 
112-121 123-125 128-134 138 141 143- 
146 149 151 156 159 163-164 167-172 
174 176-179 181 184 186-188 190 194 
200-201 203 208-209 211-212 216-217 
219 224-227 229-230 232 234-235 237 
241 243-244 246-248 254-255 258 260- 
263 267 269-270 273-282 284-285 288- 
290 292-295 297-299 301-306 308 311- 
318 320-323 326 328 332 335 341-344 
348 352 354-359 361-365 367-368 371- 
374 376-380 382-383 388-389 394-396 
398-399401411 413-414416 418421 
425 428430 432-433 437 439 442-444 
449-450 452 456457 461-470 472474 
478-479 481482 484485 487 490494 
497499 504-507 511 514-515 517-521 
523-524 526 529 532 537 540-541 547 
555 558-559 563 575 577-578 580-596 
598-599 601-603 606-608 610-613 617- 
624 626-628 630-631 634-636 639 642- 
643 647-648 654-656 663-665 672 674- 
675 679 681 684 686 688 691 693-699 
71 1 713 715 717 719-726 729 732-733 
738-740 745 748-749 751-753 757 759 
761 767-770 776-778 780 784 787 792- 
794 799 804 809 81 1 813 817-819 822- 
825 830-831 834 837 840 842 845-848 
852 856 859 861-862 865 867-869 871 
874-878 887-888 891 893-894 896-900 
903 905-91 1 913 916 918 923 928 930- 
931 936 939 942 944 946-950 952 958- 
959 961-963 965 967 969-970 972-973 
976-977 981-983 


fetal liver- 
spleen 


Columbia 
University 


FLS002 


3 8-13 15-17 19-20 22 25 28-29 33-35 37 
41 454 6 52 54-56 60-61 63-64 66-70 73- 
74 78 80 82 92 99 104-106 108-109 112 
115-116 118 120-121 123-125 128 132- 
135 139 141 143-144 146 149 152 156 
159-161 167 169-172 174 176-177 179 
181 185 188 190 194 196-197 200204 

71? 714 91fw71R 773-974 77f>-730 732- 
235 237 246-247 252 254-255 258-263 
267 270-277 284-286 288 292 294-295 
297-299 301 303-305 308 310 314 318 
320 323 328 330-332 335-337 340 342- 
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344 352 354-355 358 361-365 367-368 
371 373-374 376-377 382 388 394-396 
398-399 401 405-406 409-411 413 418- 
421 429 431 439-440 442-444 45 1-452 
457 462-463 466-468 470 474 477-479 
481 483-484 487-488 491 495 499 504 
508-509 516 519-521 524 526-528 530 
532 537 540-541 543 545-547 550-551 
553 555 560 564 568 574-575 577-578 
580-592 596-597 600 602-603 608 610- 
611 613-614 617-618 621-622 628 630- 
631 634 637 639 642 644 647 654 658- 
659 665-667 669-675 679 681 684-685 
688-690 693 695 697 708 71 1 713 715 
717-719 723-727 729 731-734 738-739 
741 745-746 749-750 753 759 761 766- 
767 769-770 776-779 782 784 791-792 
794 805 808 817-818 822 824-825 830 
834 837 842 845-849 852 856 859 864- 
865 867 874-878 888 891-892 896-900 
903 905-906 908-909 913 916 918 921 
923 925 932 936 939-940 942 944 946- 
947 949-950 953 955-956 958-959 961- 
963 965 968-970 973 977-978 981 


fetal liver- 
spleen 


Columbia 
University 


FLS003 


19 60 78 224 273 275 370 373-374 401 
602-603 639 643 730 732 738-739 748 
752 770 782 928 930 947 949 \ 


fetal liver 


Invitrogen 


FLV001 


37 55 60 69 72-73 97 104-105 108 113- 
114 116-118 121 135 143 152 167-168 
186-187 195 200-201 209 217 223 240 
244 253 255 275 284 301 311 314 317 
336 342 348-349 358 371 374 382 394 
402 411-412 418-419 428 430 442 453 
517 568-569 580 582 584 587 589 601- 
603 606-608 617-618 624 634 639 642- 
644 646 664-665 669 679 715 717 720 
726 745 748 751 769-770 782 791 794 
797 824 830-831 845-847 852 859 870 
899 913-916 925 928 948 956 958 969 
976 982 


fetal liver 


Clontech 


FLV002 


72 418-419 632 


fetal liver 


Clontech 


FLV004 


3 160 169-171 355 367 374 376 547 617- 
618 621 646 717 741 771 836 878 976 


fetal muscle 


Invitrogen 


FMS001 


15 27 32 37 67 72 83 99 1 12 121 138 167 
174 177 186-187 190 203-204211 215 
230 252 259 312 374 403 406 409 457 
461 485 505 517 528 530 540-541 544 
549 554 558 579-580 583 602-603 608 
639 642-643 654 664 699 715 730 737 
751 772-773 788 802-803 810 848 856 
859 864 868-869 887 893-894 905-906 
910-911923 948 967 
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fetal muscle 


Invitrogen 


FMS002 


15 99 130-131 223 361-362 431 474 505 
581 639 643 666-667 784 790 808 810- 
81 1 874 880 887 903 946 950 958 962- 
963 973 


fetal skin 


Invitrogen 

■ 


FSK001 


3 6 20-22 32-34 41-45 47 49-52 55 63-64 
66 69 77 8088 91 98 101 111-112115 
126 130-131 135 142 144 146 160 163 
167 176 188-190 196 201 204 208 213 
215 217-218 229 232 244 246 248 255 
263 265-269 274 279-281 283 285 288 
292 294 297 301 303 308 314 321 341- 
342 344 348 354-355 358 361-362 366 
369 371-372 374 381-382 384 386 394 
401 403 405 413 415 428 431 437 440 
460 466-467 472-473 477 481 483 495 
499 504 517 522 532 536-537 539-541 
545 556-558 569 574 576-578 580 584- 
585 587-589 592-593 602-603 606-608 
612 617-618 621 624 634 637 639 642- 
643 647 664 673-674 676 680-681 689 
699 705-707 709-715 724 728-730 738- 
740 745 748 752 765 768-769 772-773 
793 797 817 823 830 834 842 848 859 
861 864 870 874 883 887-888 893-894 
901 904 908-909 913-916 923 925 947 
950 958 962-964 967 975 


fetal skin 


Invitrogen 


FSK002 


3 130-131 146 194 306 354 367400 405 
474 489 520-521 547 558 561-562585 
596 730 740 748 755 767 771 810 840 
893-894 946 959 


fetal spleen 


BioChain 


FSP001 


276 563 842 


umbilical cord 


BioChain 


FUC001 


3 20 33-34 39 48 50 52 55-57 65 67 69 72 
77 79 82 92 109 112-113 121 132-133 
138-143 156 167-168 172 174 179 184- 
185 190 194-196200 202-203 208-209 
229-230 244 269-271 278 284-285 290 
297-299 303 305 308 320 331-332 336 
338 342-343 363 367 372 374 379-380 
383-384 392-394 397 399 402 405-406 
410 425-427 429-430 449-450 474 476 
484 497 499 501 504-505 510 515 517 
532-533 539 549 551 558 563 569 574 
577-578 581 586-587 597 602-603 608 
610 617-619 621 626-627 634-637 639 
642-643 658 663-664 674 690-691 693- 
694 699 713 715-717 720 724 726 729 
738-739 746-747 749 759 761 765 768- 
naa T7A-m< 7Q3 707 R07 Rl R R22 837 

848-849 856 862 868-869 874 885 887 
892-894 903 906-907 916-917 919-920 
928 936 939 944 946-947 962-963 967 
969 
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fetal brain 


GIBCO 


HFB001 


'3 9-10 12-14 16 21 25 28-30 32-34 37-39 ] 
41 47-48 52-53 56 65 67 69 71-72 75 80 
84 92 97 103 106 110 i 14 117-119 123- 
124 127 129 132-133 135 138 141-142 
144-146 148-149 152 156 159-160 168 
172 174 176 179 181 184-185 190 198 
208-209 212 214 219 221 223-224 229- 
230 233-236 240 244 247 251 253-255 
258-259 270 273 276-277 285 297 304- 
305 308 312 314 322-323 325 328 332- 
333 335-337 339-340 342-344 346 352 
354 358 363 365 370-372 374 382 394- 
396 398 401 403 405-406 409-412 414 
416 425-427 431-432 437 442 445 453 
456 462 466-467 469-470 472-474 479 
483 488 490 492-497 500-501 504 506- 
510 520-521 524 530 537 539 545 549 
552 558 560-562 564 569 579 582-583 
586-587 596 602-608 610-612 614 617- 
624 626-628 630-631 633 635 638 641 
643 647-648 656 658 661 676 679 688- 
689 693 696-697 711-712 715 724 726 
731 735 745 747-749 752 754 761 765 
767-770 774 779-781 784-786 789 799- 
800 802-803 813*818-819 823-824 831 
834-835 837 839 845 848 859 864 866- 
867 871 874-875 881 887 891 893-894 
896-897 900 906-907 910-911 918 921- 
922 925 927-928 930 943-944 946.947 
950 953 962-963 965 969 972-973 977 


macrophage 


Invitrogen 


HMP001 


86 168 186-187 297 537 608 681 761 845 
877 


infant brain 


Columbia 
University 


IB2002 


2-3 9-10 12-14 16 21 25 27-30 32 37-38 
46-47 49 55-56 58 65 69 71-72 78-79 82 
84-86 91-92 98-99 106 109-110 113-115 
118 127-128 130-133 135 138 142 144 
151 156 168 173-176 180-181 185-188 
192 194 196-201 203 208 210-212 214 
217-218 224 229-231 233 236 238 240- 
241 244 246 251-256 259 263 270-271 
277-279 284-285 287 293-294 296 301- 
302 308 312-314 317 322-323 327 330 
333 339 342 345-346 351 354 358 361- 
362 365-366 368 370-371 373-374 382 
388 394-396 402 405-406 411-412 415- 
416 420 424-425 428 431 436-437 440- 
441 444-445 453 456 460 465 474 479 
482-483 488 495-496 498 501 503-504 
506-510 515-517 520-521 524-525 529 
531-532 534-535 537 539-542 544-545 
549 561-562 569 574 577-578 580-583 
586-587 589 592 596 600-608 610 612- 
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613 616-618 620 622 624 629-632 634- 
635 637 641 643-644 650-651 653 661 
663-664 676-677 689 693 695-698 708 
71 1 720-722 724 730 732 735 740 745-. 
748 754 765-766 768-769 779-781 785- 
786 789 791 796 798 800-803 807 811- 
813 818-819 822-824 830-831 834-835 
837 839 842-843 845 854 856 858 864 
867-869 875-877 879 881 887 892-894 
896 903 907-911 913 916 919-920 925 
930-932 936 939 943 946-947 953 958 
970-973 977-978 982 984 



infant brain 



Columbia 
University 



IB2003 



3 12-13 21 27-29 32 39 49 69 72 82 91 
113 116 126 128 132-133 142 144 156 
176-177 184-185 188 194 208 212 223- 
224 228 230 244 255 259 267 270 273 
276 293-294 312 320 326-327 337 342 
346 354-355 358 361-363 382 388 390 
394 396 399 402 420 425 431 442 462 
474 482 484 488 495-496 510 520-522 
524 529 540-541 549 563 582 586 588- 
589 596 600-603 606-607 612 617-618 
620-621 632 647 650 679 720-722 724 
735-736 746 751 754 769 785-786 793 
800 807 811-813 818-819 822 824 831 
834 838-840 843 856 864 892 896 907 
919-920 925 930-931 936 947 950 957 
973 982 



infant brain 



Columbia - 
University 



IBM002 



16 47 82 84 201 263 302 376 394 421 440 
488 537 592 606-607 635 740 769 887 
892 906 921 926 971 



infant brain 



Columbia 
University 



IBS001 



84 86 180 185 198 201 203 230 279 312 
326 346 354 366 388 488 542 581 588 
620 647 664 732 740 785-786 801 807 
822 827 910-911 925 931 



lung, fibroblast 



LFB001 



3 1125 49 65 75114 141 
190 198 209 217 224 229 
269 274 277 282 284 303 
334 336 352 372396 398 
453 464 470481492-494 
539 581 584 617-619 621 
688 691 745 752 761 768 
848 876 887953 967 973 



156 160 172 
234-235 267 
308 312 320 
412 414 437 
508-509 532 
628 633 643 
794 822 837 



1 3 9-10 12-13 20 31 38 41 46 48 51-52 
56 58 63-64 72 74-75 78 82 88 101 106- 
107 110 114-115 117-118 120-121 123- 
124 128-133 135 143-146 149 151 156 
159-161 163-164 167-168 172 176 178- 
179 184-185 189-191 194-196 200 203 
209 212 216-217 226 228-229 232 234- 
236 241 246 248 256 258-259 263-264 
269-271 274 282-283 285-286290 292 



lung tumor 



Invitrogen 



LGT002 
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1 


294 297 301 308-309 311 314 317 321 
326 328-329 331 333-334 341 348 352 
354-355 363 365 371 380 382-383 388 
394-395 398-402 405-406 410-41 1 413 
416 418-419 426-427 439 442 452-453 
458-459 461-462 464-465 470-471 474 
478 483-484 490 495^96 499 510 522 
524 528 536-537 540-541 543 548 556- 
558 560-565 571-573 580 582 587-588 
592 597 602-605 608 610 612-613 617- 
622 625-629 633-634 636 642-644 648 
661 664 669 679 688-689 691 693 699- 
700 708 717 723-724 730 733-734 738- 
740 745 747 749 752-753 761 767-768 
770 779 782 784-786 789 793-794 797 
817-818 820 823-824 834 837 842 845 
848 85S 857 859 862 864 866 870 875- 
877 887 892 896 900-901 907-909 914- 
915 919-920 923-925 939 943 947 949 
953 958 962-963 965 968 970 972-973 
977 


lymphocytes 


ATCC 


LPC001 


3 9-1 1 32 47 50 56 71 75 88 97 99 102 
121 125 128-129 135 138 141 149 163 
167-168 212-213 217 233 255 290 294 
301 305 31 1 314 342 372 377 388 398- 
399 410 437 442 453 470 474 481 495 
500 506 510 529 532 537 542 558. 571 
S7Q fi04-60S 610 620 628 637 643 658 
666-667 676 679 697 708 713 728 730 
734 749 765 768 796 807 818 822 834 
839 848 859 875 885 887 896 903 906 
914-915 928 947 973 981-982 


leukocyte 


GIBCO 


LUC001 


13 911 18-19 21 23-25 27 31-34 39 41- 
42 46-48 52 54-58 62-69 71-72 74-75 78- 
80 82 89-90 93 99 1 10 1 15-121 123-124 
128-133 135 138 141 143-146 149 152 
156 159-161 163 167-168 176 179 181 
186-187 189-190 194 198 200203-204 
209 21 1-212 21 8-219 226 232-236 240 
244 247 251 253-255 258-259 263-264 
269 271 274 278-279 282-283 285 288- 
290 294-295 297 301-306 31 1 313-314 
317 320-321 325 328 330-331 335 337 
342 344 348 350-351 353-354 358-359 
361-365 368 371-372 375 388-389 394- 
395 397-401 403 405 407 409-412 421 
425^427 432 437 442 448-450 452 457 
460-461 468-471 474 476 479-482 484 
492-494 496-498 500 506-510 516-517 
520-521 524 529-530 532 537 540-544 
551 553-554 558 560-565 569 577-578 
580-583 586-587 589 592 596-597 602- 



122 



WO 01/57190 



PCT/US01/04098 









603 606-608 610-624 626-628 630-631 
634-635 641-643 654 657-658 661 663- 
665 669 672 677 679 684-689 691 696- 
697 699 708 711 713 715 717 721-724 
728 730 738-740 747-749 755 761 765 
767-769 771 774-779 782 784 789 791- 
792 794-795 797 807-808 811-815 817- 
818 822 824 828 830 832 834 839-840 
842 845 848 856 859 862 864 867 871 
875-877 887 891 893-894 896-898 903 
906-911 913-916 921 923 925 927-928 
930 932 935-936 939 943-944 947 949- 
950 953 958-959 961-963 965 967 972- 
973 982 


leukocyte 


Clontech 


LUC003 


1 41 82 106 119 123-124 160 177 184 201 
919 991 998 271 279 285 295 321 325 
372 394 411-412 443 468-470 530 532 
537 551 569 580-581 613 619623 626- 
627 642 655 697 761 767 769 775 789 
809867 887 923 928 950 


melanoma 
from cell line 
ATCC #CRL 
1424 


Clontech 


MEL004 


3 25 55-56 67 71 78 109 121 129 146 167 
172-173 176 200 209 212 258-259 263 
278 297 301 306 312 335 338 340 352 
361-362 367 388 395 402 410418-419 
429 437 454 464-465 481 496 500 503 
im *9A 5^0 5fift-5fi9 581-582 587 

589 599 612-613 617-621 623 643 657 
663-664 672 715 724 748 752 761 767- 
768 770 785-786 789 835 848 877 887 
896 916 919-920 947 967 978-980 


mammary 
gland 

_ 


Invitrogen 


MMG001 


1 14 19 21 28-29 31-37 47 49-51 55 57 
63-67 69 71-72 75-78 92 108-109 111 116 
121 123-124 126 128 130-133 135 143- 
144 148-150 156 159 164 168 172 177- 
179 184 186-187 190 194200-204209 
212 217 226 230 232-236 241 244 246- 
247 252 255 258-259 263 268 270 275 
279-283 285 290 292-293 301 304-305 
311 313-314 317 320 322-323 326-327 
330 332 338 342-344 348-349 354 360 
363 367 371 374 380 382-383 385 388 
394-395 398 401-403 407 409 41 1-412 
418-420 426-427 430 435 437 442 449- 
453 459 461 465-468 470 474 477-478 
480 483 485 488 498 500 503-504 507 
515 519 522 524 529-532 538-541 544 
547 555 560 563 565 569 573-574 579- 
580 582 584 587-589 593 597 601-610 
612-613 615-618 620-622 624 634 636- 
637 639 642-644 646-647 650*657 663- 
664 674 676 679 688-689 691 693 696 
701-703 713 715 717 728 730 732 738- 
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739 741-743 745 749 751 753 763 767 
769 772-773 785-786 793 796-797 812 
821-824 830-833 837 848 856 859 861 
864 868-870 876-877 887 891 893-894 
898 903-904 907-911 913-918 921 923 
925-926 930-931 936 942 949-950 958 
961966-967 969 972-973 


induced neuron 
cells 


Strategene 


NTD001 


9 65 82 92 106113 142 146 156 172 176 
191 208 221 258 277 328 333 346 361- 
362 371-372 375 388 410 414 418-419 
440 471 484 495 516 524 529-530 592 
610 628 642 650 745 748 752 761 793 
818 848 851 897 


retinoid acid 
induced neuron 
cells 


Strategene 


NTR001 


19 87 184 305 385 440 474 626-627 643 
748 799 834 977 


neuronal cells 


Strategene 


NTU001 


19 33-34 42 70 82 87 109 115 126 146 
172 185 188 194 212 255 269 274 283 i 

129 340 361-362 367 379 394 
399 401 410 420 426-427 474 479 507 
530 579 582-583 610 617-618 636 643 
658 732 740 765 769 784 791 793 799 
802-803 818 842 851 864 897 907 932 


pituitary gland 


Clontech 


PIT004 


3 19 123-124 194 255 354 358 373-374 
377 426-427 462 492-494 635 785-786 
793 893-894 


placenta 


Clontech 


PLA003 


138 176 574 896 972 


prostate 


Clontech 


PRT001 


3 9 16 57 65 75 83 108 130-134 138 141 
146 149-150 159 182 186-187 190 203 
209 234-235 276 283 322 413 415 442 
449-450 453 480 484 490 499-500 503 
505-506 523 537 543 564 583 602-603 

J yj Jyy . *J 9 w~w w w v* w w wij www 

611619 623 643 650 697 71 1 729 761 
765 770 776-778 784 789 819 822 831 
839 862 866 887 904 907 921 935 962- 
963 967 973 


rectum 


Invitrogen 


REC001 


19 30 33-34 66 108-109 123-124 126 129- 
131 143 149 151 156 164 190 201 240 
247 250 263 268 274 279 287 295 298- 
299 310 314 332 341 354 384 394 401 
420 425 442 446 459 483 485 520-521 

*X*rf W ff x ¥ V mm ■ W\m I vm ^ m -*m*m w-*r*m *m mm-** mm mm m, 

532 545 559 580-581 584 592 602-607 
610 612 615 619 634 637 646 655 664 
683-684 741 769 793 822 870 908-91 1 
914-916 934 937-938 942 967 973 982 


salivary gland 


Clontech 


SAL001 


16 68 74 84 121 123-124 156 172 190203 
209 232 248 254 269 292 294 363 377 
395 398 400 402 405-406 410 430 442 
459 462 474 483 485 563-564 579 587- 
588 599 602-603 643 658 699 728 730 
737 741 748 794 822 867 876 897 903 
981 
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salivary gland 


Clontech 


SALs03 


217 254 270 388 610 


skin fibroblast 


ATCC 


SFB001 ! 


517 949 


skin fibroblast 


ATCC 


SFB002 


269688 


skin fibroblast 


ATCC 


SFB003 


3 203 897907 


small intestine 


Clontech 


SIN001 


3-4 47 57 68-69 92 99 125-126 130-131 
135 149 151-152 156 159 185 204 241 
246 291-292 318-319 338 343 348 363 
373 375 382 388-389 392-394 397 400 
437 466-467 471 484 500 517 520-521 
525 547 560 580-581 588 599 602-603 
612 624 643 711 731 733-734 757 761 
769 774-775 794 824 864 904 906 910- 
91 1 91 3 948 953 959 976 984 


skeletal muscle 


Clontech 


SKM001 


15 75 135 146 172 190 218 267 282 308 
410 426427 474 505 588 620 623 658 
692 713 737 779 790 862 874 878 887 
952 962-963 


skeletal muscle 


Clontech 


SKMs04 


215 


spinal cord 


Clontech 


SPC001 


14 20-21 25 28-29 31 39 46 48 59 78 83- 
84 91-92 103 112-113 135 160 168 172 
176 188 190 205 209 229 232 258 285 
301 308 312-314 321 323 329 346 374 
377 380 383 388 394 398 406 409-410 
431 449-450 453 455 466467 470-471 
484-486 488 495 497 500 503 508-509 
524 537 539558 581 586 604-605 611 
619 623 630-631 633 656 663 711 715 
729 736 740-741 761 767 769 776-778 
780 818 822 831 835-836 840 843 859 
861 871 875 887-888 897 906-907 913 
919-920 928931 953 958 


adult spleen 


Clontech 


SPLcOl 


3 6 12-13 66 130-131 178 365 403 431 
461 558 610 715 797 809 876 947 967 


stomach 


Clontech 


STO001 


35 114 130-131 144 155 176 189206-207 
249 260-262 336 382 398 425 431 453 I 
461 483 496 500 527 530 580 642 657 
663 669 748 765 768 802-803 839 891 
942 981 


thalamus 


Clontech 


THA002 


30-32 48 66 109 127 130-131 135 142 
145 156-158 168 172 174 185 199 224- 
225 233 246 277 282 286 293 322 332 
334 346 374 384 400 402 420 424 435- 
437 446 466-467 485 503 506 527 542 
549 572 612 615 622 624 633 643-644 
658 676 736 790 794 824 831 835 896 
907 950 969 


thymus 


Clonetech 


THM001 


10 16 20 28-29 32 37 41 52 57 66-67 74- 

r-ir im no in no 1^1 1/11 1^1 1 ^0_1 fJC\ 
75 110 Ho 1Z1 liy-V5i 1H1 101 lDy-iuu 

208 21 1 21 8 247 269 289 295 297 320 

325 354 358 365 367 372 378 388-389 

395 398 41 1-412 420 423 435 452 500 

508-509 517 524 532 537 551 558 560 
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569 577-578 582 586 598 608 611 622 
643 684 715 721-723 728 740 766 772- 
773 795 834 837 849 864 885 900 921 
946 948 958 962-963 965 972-973 982 


thymus 


Clontech 


THMc02 


1 3 9-11 16 21 27 32-34 38-39 51 55-57 
66 72 74 77-78 80 82 89-90 101 1 12 1 15 
118-119 121 123-124 126 138 144 152 
159 168 174 176 178 186-188 197 200 
208 212-214 217 225 233 243-244 246 
254 256-262 279 282 285 288-289 296- 
297 313-314 322 334 343 354-355 358- 
359 363-364 367-368 372-373 382 387- 
389 395 400 402 41 1 414 426-427 437 
440 442 449-450 454 457 462 464 469 
474 479 481 485 490-491 506 508-509 
511 517 522 526 528 532 542 551 554 
561-562 564 566-570 580-582 585 589 
597 599-600 602-608 61 1 613-614 619- 
621 625 628 630-631 644 646 655 669 
672 677 6,84 686-693 697 713 717 720 . 
728 740 746 749 760-762 767 771 775 
794 797 804 808 81 1 816 818-819 837 
840 859 880 883 887-888 896-897 903 
908-911 913 916924 936947-948 950 
962-963 965 967 970 


thyroid gland 


Clontech 


1HR001 


3 8-9 14-15 19-22 28-29 39 41 55-56 66 
69 71-72 78-79 97 104-105 109 1J3 115 
119 121 123-124 130-133 135 138 143- 
144 146 148 151-152 156 159-163 165 
168 172 174 177 183-184 196 199-200 
203 209 21 1 215-21 8 228-229 232-236 
244 254-255 258 273 282 290 292 294 
297 303-306 308 311 317-318 322-323 
325-326 334r335 340 342 348 354 358 
373 377 381-382 387 394398401-402 j 
405-406 409-412 416 422 425-427 429- 
431 440 449-453 462 466-468 474 478- 
479 481-484 490 492-496 500-501 505- 
506 517-518 522-525 532 537 540-541 
545 551 558 560 563-564 580 583 587- 
589 593 597 599 606-607 610 617-621 
625-628 633 635 641-643 658-659 664- 
669 674 682 686 688-691 696 699 715 
724 730 740 742-743 747 750 752 759 
761 765-766 768-769 779 789 796 802- 
803 813 818-819 822 831 837 843 845 
848-849 862 864 868-869 871 874 876- 
877 R87 80^.804 RQfi-897 907-909 912 

all Out 07J OTt 07\TO7/ 7U' y^Jy y x 

919-921 923 925 928 936 940-942 944 
946-947 950 953 955 958-959 962-963 
967 969 973 981 


trachea 


Clontech 


TRC001 


33-34 55-56 69 74 163 172 190 209 212 
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ZO/ Z/U Zy/ jUj JL*t JJaHIj *t<£u-**Xr 

466-467 500 502 504 580 586 610 613 
633 642 688 691 71 1 724 738-739 774 
782 816 820 839 848 862 868-869 914- 
915 928 968 


uterus 


Clontech 


UTR001 


4 9 18 37 63-64 74 108 1 14-1 15 130-131 
160 166 179 184 190 209 233 249 269 
285 301 314 327 337 348 384 394 399r 
400 403 406 41 1' 425 43 1 434 437 440 
462 474 485 490 508-509 526 532 579 
617-619 636 642-643 672 761 769 793 
837 849 864 887 903 906 928 934 947 
967 



TABLE 2 



ID 
NO: 


" ACCESSION 


SPECIES 


■ " ^DESCRIPTION 


WATERMAN 
SCORE 


% 

IDENTITY 


1 


L06175 


Homo sapiens 


occurs in MHC class I region; ORF 


308 


98 


2 


Y70775 


Homo sapiens 


Follistatin-related protein zfeta. 


j\jy** 


Oft 


3 


X15187 


Homo sapiens 


precursor polypeptide (AA -21 to 
782) 


4112 


100 


4 


API 10640 


Homo sapiens 


orphan se ven-transmembrane 
receptor 


344 


100 


5 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7879. 


158 


72 


6 


W85607 


Homo sapiens 


Secreted protein clone da228j5. 


1477 


100 


7 


Y30162 


Homo sapiens 


Human dorsal root receptor 4 

OL/KK4. 


OOH 


. . oo 


8 


Y15227 


Homo sapiens 


Leul 


391 


100 


Q 






n+326 4 secreted protein. 


3338 


100 


10 


X92106 


Homo sapiens 


bleomycin hydrolase 


2445 


100 


11 


Y15228 


Homo sapiens 


Leu2 


445 


100 


12 


U27838 


Mus muscuhis 


glycosyl-phosphandyl-inositol- 
anchored protein homolog 


432 


34 


13 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositoy- 
anchored protein homolog 


. 320 


27 


14 


Y71062 


Homo sapiens 


Human membrane transport protein, 
MTRP-7. 


2323 


99 


IS 


U96781 


Homo sapiens 


Ca2+ ATPase of fest-twitch skeletal 
muscle sacroplasmic reticulum, adult 
isofonn 


5145 


100 


16 


M16653 


Homo sapiens 


pancreatic elastase UJtJ zymogen 


1435 


99 


17 


Y13398 


Homo sapiens 


Amino acid sequence of protein 
PR0346. 


1749 


99 


18 


Y02283 


Homo sapiens 


Secreted protein clone br342J 1 
polypeptide sequence. 


1399 


99 


19 


Y53030 


Homo sapiens 


Human secreted protein clone d24_l 
protein sequence SEQ ID NO:66. 


1371 


100 


20 


AL031320 


Homo sapiens 


dJ20N2.5 (novel protein similar to 
fucosidase, alpha-L-1, tissue (EC 
32.1.51, alpha-l-fucosidase 
fucohydrolase)) 


2597 


99 


21 


B01384 


Homo sapiens 


Neuron-associated protein. 


1876 


100 


22 


Y68778 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-10. 


2470 


100 
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SEQ 

ro 

NO: 


ACCESSION 
NUMBER 


SPECIES 


btscRiFrioN 


WATFRMAN 
SCORE 


% 

IDENTITY 

UIU1 111 1 


01 


i jjyjj 


Homo saniens 


Human KHS2 protein. 


4781 


99 


Oil 
1 z*t 


i jjyjj 


Homo aniens 


Human KHS2 protein. 


2807 


100 


0<S 




Caenorhabditis 
clegans 


contains similarity to TR: 095029 


463 


31 


zo 


Y07972 


787 


Human secreted protein fragment 


1540 


100 


0*7 
Z/ 


A7 fMJv 


Homo sapiens 


serine/threonine protein kinase 


3781 


98 


OR 
Zo 




"Mils mnscuhis 


microtubule-actin crosslinking factor 


3514 


68 


OO 
Z7 


AF1 S0755 


"Mus miiscuhis 


microtubule-actin crosslinking factor 


3725 


70 






Mus musculus 


DMR-N9 


2988 


86 


31 


AJ000522 


Homo sapiens 


axonemal dynein heavy chain 


6058 


99 


32 




\jffnc mncni hie 


EST. nrotein 


2260 


91 


33 


qaoi^o. 
oozi^u 


xiumu akipiwia 


TLS=nuclear RNA -bin ding protein 


2917 


100 


34 


S62140 


Homo sapiens 


1XS=nucIear RNA-binding protein 


2890 


98 


36 


AB 03 8237 


nomo sapiens 


O Yimtf>ifi«<viiinlMl necAntor CSU2. 


1767 


100 


37 


D79yy4 


nomo sapiens 


cimtlnr to nnlcvrin of Chrorrjatiuin 
vinrvnim 


6089 


99 


38 


Y/fJOOfl 


Untnn cimipfl Q 


<nmTm resnonse factor-related nrotein 


1966 


99 


39 


Al OOOATO 

AJLuZZU/Z 


Q 1 71169 fV*tl HF 


Imoic acid synthetase 


1067 


61 


40 


J0393O 


Homo sapiens 


alkaline phosphatase 


| 2751 


100 


41 


Ar 132900 


nomo sapiens 




1088 


98 


42 


AL1 17637 


Homo sapiens 


hypothetical protein 


2208 


100 


43 


AL021393 


Homo sapiens 


KV7A7P7 1 fnrwH nrotein^ 


1526 


100 | 


44 


X68011 


Homo sapiens 




1886 


100 


45 


A MAM A f A 

AC002464 


Homo sapiens 


organic couon u unspoj ici , jmvo 
qimilnritv to JC48R4 (VTD*e2\43$92) 


2423 


100 


46 


W78245 


Homo sapiens 


Pramtpfit nf human cATiretftH nrotein 

17 lauIlCll 1 1/1 UUUICmJ Owvlv»vU j;iv»vuj 

pnrnded bv f>ene 19 


1949 


100 


47 


Y4170D 


Unntn coniPiiQ 


Human PRO 1083 nrotein seouence. 


3604 


100 


48 


AF097330 


Homo sapiens 


HI chloride channel; p64Hl; CUC4 


1305 


v 99 


50 


U09413 


nomo sapiens 


Ttne* "fin dpt nrntRin 7-Nr* 135 


1361 


57 


51 


AFOololz 




PTnttn 1 A 
IWvIOiU* IV 


2374 


100 


52 


W63681 


Homo sapiens 


Human secreted protein 1. 


1326 


99 


53 


AB 03 5303 


Homo sapiens 




4094 


100 


54 


A 12022 


synthetic 


V/TQP fl 


485 


100 


55 


A 1 111 OAT 


xi oido sapiens 


hA192M18 3 HGAA0180) 


1867 


100 


56 


Y73330 


xiomo sapiens 


HTRM clone 397663 nrotein 
seouence. 


818 


96 


57 


A 171 si ni R 


Mninr* cuniPTlQ 


HSPC184 

A Aw Ji A V> 


955 


100 


JO 


ApiO<AA9 


liUIIlU iMpivlU 


bispbosphate 3 '-nucleotidase 


1586 


100 ! 




API 1RA70 
/vr i loo /v 


Homo saniens 


orphan G protein-coupled receptor 


1971 


100 






Homo saniens 


precursor polypeptide 


1903 


100 


61 


AF208865 


Homo sapiens 


EDKF 


528 


100 


62 


! D15057 


Homo sapiens 


DAD-l 


567 


100 


03 


AT /DUO O J 


Wrvmn onniPTl*? 


his tone acetvhransferase 


1510 


100 


64 


AF260665 


Homo sapiens 


histone acetyhransf erase 


1429 


. 96 


65 


AJ277145 


Homo sapiens 


rncr^1ntf»H qmall CvTPase RAB18 


1073 


100 


66 


Y94950 


Homo sapiens 


Unman cprrpfpfl nmtPin rlfttlR 
ilUniaU vlCU pjVI^Ui VJVUv 

dhl073 12 protein sequence SEQ ID 
NOrlOoT 


348 


100 


67 


Y82744 


Homo sapiens 


DMA replication and repair 
associated protein (DRASP). 


1028 


100 


68 


i Y44486 


Homo sapiens 


Human GPRW receptor polypeptide. 


1721 


100 


69 


AL031228 


Homo sapiens 


dJ1033B10^ (WD40 protein BING4 
(similar to S. cerevisiae YER082C, 
IvL sexta MNG10 and C. elegans 
F28D1.1) 


3196 


100 
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ID 

NO: 
70 


ACCESSHbN " 
NUMBER 

AJZtOJ lO 


SPECIES 

HnmA cariiPTlQ 


DESCRIPTION 
zinc fineer nrotein 304 


WATERMAN 
SCORE 

1751 


% 

IDENTITY 

52 


71 

72 


VI Ml A 

AF157028 


Hrvmn onnicTL*! 

Homo sapiens 


narasleein-like protein 

protein phosphatase methylesterase-1 


4146 
2017 


99 
100 


74 


I / Wo*. 


J-Tnmf> cantRTl^ 
numu sopicua 


Human B-aEEressive lymphoma 
(B AL) protein. 


1765 


99 


75 


AF225420 


Homo sapiens 


AD025 


734 ~ 


100 


76 


X95235 


Homo sapiens 


transcription factor AP2 


217 


100 


77 


AF108420 


Takifugu 

■ruin 1 ■ 


1 -amino cyclopropane-carboxi late 


733 


56 


78 


G01349 


Homo sapiens 


Human secreted protein, SEQ ID 
hypothetical protein 


650 
922 


99 
99 


79 
81 


AL1 17635 
Z85986 


Homo sapiens 
Homo sapiens 


dJl 08K1 1.3 (similar to yeast 
suppressor protein SRP40) 


865 


77 


82 


AF1 83414 


Homo sapiens 


hemin-sensitive initiation factor 2a 


3231 


' 99 


i 83 

84 
85 
87 


G01143 

U03985 
Y17791 
AF263538 


Homo sapiens 

Homo sapiens 
Homo sapiens 
nomo sapiens 


Human secreted protein, SEQ ED 
NO: 5224. 

N-ethyhnaleimide-sensitive factor 
VAX2 protein 


495 

3744 
1496 
1944 


98 

99 
100 
99 


88 
89 
90 
91 
92 


Y19757 
AF161493 
AF161493 
B25780 
U57344 


Homo sapiens 
Homo sapiens 
Homo sapiens 
787 

Mus museums 


SEQ ID NO 475 from W09922243. 
HSPC144 

Human secreted protein SEQ ID 
Meis3 


1361 
1185 
856 
647 
1007 


100 

100 

100 

41 

89 


93 
94 


AF172854 
AL390H4 


Homo sapiens 

Leishmania 

major 


cardiotrophin-like cytokine CLC 
extremely cysteine/valine rich 
protein 


1197 
223 


98 
29 


95 


AB016886 


Arabidopsis 
thaliana 


muffins smmmi liy iw *»uct*jr**»iv 

ldnase~gene id:MCA23.18 


287 
1855 


38 
96 


96 
97 


AC005525 
B20997 


Homo sapiens 
Homo sapiens 


rZZloz l 

rlVIIDiiH DUvlwIw OvlU-LUiiumg yti Vwui| 

NuABP-1. 


3836 


99 


98 


AJ006692 


Homo sapiens 


ultra high sulfer keratin 


507 


70 


99 


AF172264 


Homo sapiens 


Tra£2 and NCK interacting kinase, 
splice variant 1 


6942 


99 


100 


LH239 


Homo sapiens 


homeobox protein 


717 


100 


101 


AC004890 


Homo sapiens 


similar to AAC0 1956 

fPTT>o9 Std^ 1 7H 
R28830 2 


2154 
1287 


1 98 
48 


I 102 
103 


AC003682 
AF20I839 


Homo sapiens 

Rattus 

norvegicus 


oyuainin niuu uuiuim 


4270 


95 


104 


Y79510 


Homo sapiens 


nrotein CRBAP-6. 


1394 


100 I 


105 


Y79510 


Homo sapiens 


Human carbohydrate-associated 
nrotein CRBAP-6. 


1209 


90 


106 


AL096748 


Homo sapiens 


hypothetical protein 


1216 


100 


I 108 


X97260 


Homo sapiens 




381 


100 


109 


AL034422 


Homo sapiens 


(U1141E15.2 (novel protein) 


433 


100 


110 


AF191338 


Homo sapiens 


anaphase-promoting complex subumt 
4 


683 


100 


111 

All 


AL021712 


Arabidopsis 
thaliana 


putative protein 


185 


26 


112 

113 
114 


AF250138 

AL 109976 
I Y36151 


Homo sapiens 

Homo sapiens 
787 


small stress protein-like protein 
HSP22 

<U794I6.1.1 (novel protein) 
Human secreted protein 


1063 

4176 
~ 668 


100 

99 
100 
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1/04098 


StQ 
ID 

NO: 


'ACCESSION 
NUMBER 


SPECIES 


-DESOurnbrt 


SMITH- 
WATERMAN 


% 

IDENTITY 


115 


AFl 10399 


Homo sapiens 


elongation factor Ts 


~~ 1666 


100 


116 


AF210317 


Homo sapiens 


facilitative glucose transporter family 
member GLUT? 




09 


117 


Y73328 


Homo sapiens 


HTRM clone 082843 protein 
sequence. 


931 


100 


118 


X04085 


Homo sapiens 


catalase 


OQAA 




119 


AF147717 


Homo sapiens 


ubiquitin C-tenninal hydrolase 
UCH37 


1695 


100 


120 


X73882 


Homo sapiens 


microtubule associated protein 


Iftfll 
JOVl 


77 


121 


AC004882 


Homo sapiens 


similar to CAA16821 
(PID:g3255952) 


3223 


100 


122 


M93311 


Homo sapiens 


metallotnionein-m 


421 


100 


123 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7908. 


JJ / 


7** S 


124 


G03827 


Homo sapiens 


Human secreted protein, b£Q ID 
NO: 7908. 




SI ! 


125 


AF232009 


Homo sapiens 


peroxisomal trans 2-enoyl CoA 
reductase 


l_>o5 


77 


126 


AB004906 


Ipomoea 
purpurea 


transposase 


146 


zu 


127 


M60165 


Homo sapiens 


guanine nucleotide-binding 
regulatory protein 2 


1832 


I 99 


128 


Y10319 


Homo sapiens 


carnitine carrier 


1592 


inn 
IUU 


129 


U75467 


Drosophila 
melanogaster 


Atu 


937 


DO • 


130 


Z21507 


Homo sapiens 


human elongation factor- 1 -delta 


A OA 


Of 


131 


Z21507 


Homo sapiens 


human elongation factor- 1 -delta 


938 


100 


132 


Y58633 


Homo sapiens 


Protein regulating gene expression 
PRGE-26. 


6745 


tAA 

100 


133 


Y58633 


Homo sapiens 


Protein regulating gene expression 
PRGE-26. 


4818 


95 


134 


M13692 


Homo sapiens 




1064 


99 


135 


U72970 


Sus scrofa 


calcium/cahnodulin-dependent 
protein kinase II isofonn gamma-B 


2723 


99 


136 


G03213 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7294. 


450 


IUU 


137 


AC005102 


Homo sapiens 


small inducible cytokine subfamily A 
member 24 




oo 

77 


138 


AFl 55648 


Homo sapiens 


putative zinc finger protein 


5855 


92 


139 


AF144638 


Homo sapiens 


sphingosine-1 -phosphate lyase 


OQT1 


inn 
IUU 


140 


AF152318 


Homo sapiens 


protocadherin gamma Al 


m to 


inn 

IUU 


141 


B08517 


Homo sapiens 


Amino acid sequence of a beta- 
tubulin antigen. 




inn 
IUU 


142 


X56667 


Homo sapiens 


calretmiD 


141 ft 

1H 11/ 


oo 

77 


143 


X92763 


Homo sapiens 


tafazzms 


1 Aft< 


IUU 


144 


Y95293 


Homo sapiens 


Human GEF containing NEK-Iike 
kinase substrate sGNK. 




oo 

77 


145 


AF226046 


Homo sapiens 


GK003 


1 170 


inn 

IUU 


146 


M22877 


Homo sapiens 


cytochrome c 




Ofl 

70 


147 


AJ272212 


Homo sapiens 


protein serine kinase 


91 OA 


inn 


148 


AB026491 


Homo sapiens 


PICK1 




OR 
70 


149 


AB018580 


Homo sapiens 


hhiPGFS 


1699 


100 


150 


X91868 


Homo sapiens 


sixl 


1 ^ AO 


inn 
IUU 


151 


AF266505 


Mus musculus 


pseudouridine synthase 3 


2135 


84 


152 


U29170 


Drosophila 
melanogaster 


ANON-23D 


883 


43 


153 


G04075 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 8156. 


567 


99 


154 


AY009128 


Homo sapiens 


ISCU2 


138 


100 
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SEQ 
ID 
nil: 


ACCESSION 
NUMBER 


SPECIES 


BSSotirtioN 


SMTTB- 
SCORE 


% 


155 


AF141315 


Homo sapiens 


alpha-l,4-N-. 

acetylglucosaminy transferase 


1842 


100 


1 JO 


AF 110645 


Homo sapiens 


candidate tumor suppressor p33 
IN01 horaolog 


1294 


99 


I j t 


AF1 59297 


Zea mavs 


extensin-like protein 


238 


25 1 


I JO 


AT 133325 


Homo sapiens 


dJ984P43 (Homeobox protein 
NKX2B) 


1437 


100 


I J7 


AF07399R 


Hnmn ^aniens 


small EDRK-rich factor 2 


294 


100 


1 ATI 
lOv 




Ur>mn aniens 


Ul small ribonucleoprotein 1SNRP 
homolog; match to PE>:g4050087 


4032 


100 


161 


AB012109 


Homo sapiens 


APCIO 


990 


100 


162 


AL162751 


Arabidopsis 
tfaaliaoa 


putative protein 


194 


32 


10 J 


A TAftf AQft 


Hnmn cflnienft 


pory(A)-specific ribonuclease 


3351 


100 


10*? 


AF1 17646 


Hnmo sapiens 


lone CBL-3 protein 


2547 


99 






Hnmn ^aniens 


similar to ciliary dynein beta heavy 
chain; 78% Similarity to F23098 
(PIDrgl 18965) 


5065 


100 




Ml 0942 


Homo sapiens 


human metallothionem-Ie 


381 


100 


1 £7 
10/ 


AF1 96dJLA 


Hnmo ^aniens 


CARD4 


4961 


100 


liCfi 


/vrioi^>io 




HSPC169 


1604 


100 


169 


M64983 


Homo sapiens 


fibrinogen beta chain 


2482 


100 




jvio*#yoj 


Hnmn crrnipn Q 


fibrinogen beta chain 


2679 


100 


171 


M58514 


G alius g alius 


fibrinogen beta chain 


1059 


78 


1 TO 

172 


A ITfVTQQ/tC 

ArU7oo4D 


nomo SapiCUS 


16 TIC A nmtetn 

1U. /JVU J/J VlVlU 


786 


100 


17 J 


a mnAT7/i 


Vl/vmrk canipn *i 


Dbc-6 


923 


100 


IT/4 
1 /*» 


70 R 07/1 


omyces pombe 


nutative vacuolar protein sorting-' 
associated protein 


185 


31 


175 


X5oZU3 


DlaMnnninm 

r^iasmooiuiu 

ItU wlUCU ULLU 


liver Bulge ouugcii 


283 


23 


1 ro 


W /*t /Z0 




Human secreted nrotein fe949 3 


1879 


100 


177 


AJ222967 


Homo sapiens 


cystmosin 


1920 


100 


ITS 

1 ro 




f\k mt nrh ahditi s 
elegans 


contains similarity to TK: 076 167 

VwUIUUlii till 1 E Ull ■» T *w * a^p* r w * » 


221 


27 


no 
i /y 




Hnmn Qflttien*? 


Membrane-bound nrotein PR0276. 


1370 


100 


180 


AF151803 


Homo sapiens 


CGI-45 protein 


215 


28 


101 


UU20!W 


JlIOUjU biXyiKxLt 


Himinn secreterl nmtetn. SCO ID 

nUUlllll SvVlvWU UJvlwUI| ui>y JX* 

NO* 6775 


283 


100 


152 


1 1 //yz 


riomo SapiCIU> 


Himism cell death nreventms kinase 
(DPK-1) protein sequence. 


2676 


100 


183 


AF234765 


Rattus 
norvepicus 


serme-arginine-rich splicing 
regulatory protein SRRP86 


148 


27 


184 


AF151855 


Homo sapiens 


CGI-97 protein 


1214 


96 


185 


AF289664 


Mus musculus 


CYLN2 


4673 


90 


J 00 


AT 


X1UXUU bayivuo 


dJ1042K10^ fsuDDorted bv 
GENSCAN. FGENES and 
GENEWISE) 


4059 


100 


187 


AL022238 


Homo sapiens 


dJ1042K102 (supported by 
GENSCAN, FGENES and 
GENE WISE) 


2332 


100 


loo 


YK3S43 


Homo sapiens 


APXL 


8513 


99 


189 


AF059569 


Homo sapiens 


actio binding protein MAYVEN 


3106 


99 


1QA 

lyU 


wUoIjj 


imuua 
norvegicus 


cmnnth-mu^clp amha tronomvosln 


1306 


95 


191 


AF242194 


Drosophila 
melanogaster 


brakeless-B 


147 


52 


192 


D30689 


Bacillus 
subtflis 


subunit of nitrite reductase 


113 


29 


193 


Y44984 


Homo sapiens 


Human epidermal protein- 1 . 


538 


97 
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194 


B25679 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 1 5 SEQ ID NO:68. 


760 


100 


195 


AB020315 


787 


bomologue of mouse dkk-1 gene:Acc 


1466 


1 A A 

100 


lO< 






jerky 


2021 


75 


197 


AL136450 


Homo sapiens 


dJ510O21.1 (novel protemj 


632 


• 100 


198 




T)1ooinA/1tnm 

l^jasmoajuiu 
falciparum 

XJ/vm/t conipno 


liver stflpe fvn ripen 
FollistaHn-related nrotein zfeta. 


512 
2027 


24 
63 


AAA 

200 


I /UV /D 


Unmn ooniMio 


n-ahiCAsidase I 


4447 


99 


201 


AF101078 


Caenorhabditis 
eiegans 


CLU-1 


1393 


46 


202 


X04571 


Homo sapiens 


precursor polypeptide (AA -22 to 
1 1R?t 

llOJ/ 


6611 


100 


203 


X00474 


_ : 




466 


100 | 


204 


AB029333 


rlalocyntnia 
rorctzi 


MiA JC 1 ~ 1 


974 


54 


205 


Arl4oUiy 


Umha rampnc 

xiohjo sopicuo 


hpnatocelhilar carcinoma antigen 
gene 520 


998 


100 


206 


AF 07 1002 




minV.rplsrtpH nentide 1 * MiRPl 


632 


100 


207 


AB0351Q2 




fr*> frill feptnrO 


744 


100 


nAA 

208 


U305Z1 


U< nnnlOtl 0 


pal I H1TM 


363 


100 


209 


AB000911 


Sus scrofa 


ribosomal protein 


782 


100 


210 


AB 02 1227 


Homo sapiens 


inCJULlUl all& m lj y*?^-J mouiA 

m otn 1 1 At* rftffl in ftcp 
lUCU&uupi vtouioac 


3545 


100 


211 


▲ VI OAAOA 

AF 180920 




/•twliti I nnif**oA 


2722 


100 


212 


AF 1053 65 


Homo sapiens 


aV~V*I vUU tUAa^V/J IH *\VV/« 


5624 


100 


213 


U29244 


Caenorhabditis 


oimilnr tn hirmflTi fTRF^ transform 1HB 
prUlCUl ^A AAV. il*A I J 1 J 


602 


32 


214 




UnmA DontPflD 


rtXATTRJl 1 /novel orotem) 


3195 


100 

j 


215 


X520U 


Homo sapiens 


muscle determination factor 


1262 


100 


216 . 


AF083248 


Homo sapiens 


riKneAmal nrntpm T OA hnmnlnp 
liLKJiKJIllcU pii/USUI JL«*»U llUUlUtvg 


739 


100 


217 


Ar 006/51 


xiomo sapiens 


F^/l ^0 


4793 


99 


218 




XJf #>in#> otmtMifl 


TfTA A0100 nrotein 


3559 


99 


219 


AK026291 


Homo sapiens 


UUllcllIlCU piUlClil J/1 lAlUl'l 


826 


100 


221 


Y84045 


Homo sapiens 


Splice variant of cancer associated 
nohmentide CHl-9al 1*2. 


5851 


97 


222 


*co7yy© 


nomo sapiens 


t**nn o/^fn-T? f restricting 


7186 


100 


223 


AF134802 


Homo sapiens 


cofilin isoform 1 


846 


100 


224 


t/i nil 1 

Y17711 


Homo sapiens 


atnnv rplnffMl nntnHTltiOf»Tl ClAljC 
mypjr reiaiw* ouiuouugvu v^#xa^x* 


1611 


99 


225 


A 171 AAA<1 


vjauuS ganus 


h f»r%nt Arvtp unclear factor la ' 

UCl/UIVVYVv UUVivW A49WMM * ** 

HimeTtTHtion co factor isoform 


443 


81 




AVO/7A9V* 


T^ATfiA onnienQ 


unnamed nrotein oroduct 


S66 - ~ 


98 






Sen izn^acchnr 

omyces pombe 


nuf2-like coiled-coil protein 


230 


25 






Hnrn a <JAT^ifitl5S 
nviuu ooj/ivum 


ABCA1 


11763 


99 


TOO 


API 


Hatha Rflmienc 


HSPC266 • 


2006 


98 


230 


Y16270 


Homo sapiens 


paralemm 


1951 


100 


231 






mttnrivp cp/*rptefi Hpand 


2379 


99 


232 


W88499 


Homo sapiens 


Human stomach carcinoma clone 

TTP1fV117«4*nmded nrntetn 


1545 


99 


233 


Ari/yo/oo 


mils muscujus 




3623 


93 


234 


1?a7vIa?1A *+A 

1 ~ 


xiomo sapiens 


^n-MOV-l QQfl Human HE1 cDNA. 


796 


100 


235 


V64619 cd 
1 


Homo sapiens 


30-NOV-1990 Human HE1 cDNA. 


470 


98 


236 


AF227258 


Bos taunis 


RPGR-mteracting protein-1 


1262 


38 


237 


AJ132445 


Homo sapiens 


claudin-14 


1181 


100 


238 


AL034562 


Homo sapiens 


dJ684Q242 (prodynorpmn tJtJeta- 


1330 


! 100 
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Neoendoiphin-Pynoiphin precursor, 
rroenKcpnti i in jd picvuiovi jj 






239 


AF262Q27 


Homo sapiens 


elF-5A2 


808 


100 


240 


AL079344 


Arabidopsis 
thaliana 


putative protein 


194 


33 


241 


AC002394 


Homo sapiens 


Gene product witn sunuanty 10 
dynem octa suDunn 


1542 


51 


242 


AJ271361 


Takiiugu 
nibripes 


rKAJNKz proiem 


303 


30 


243 


AL021918 


Homo sapiens 


b34I8.1 (Kruppel related Zinc Finger 
protein 184) 


1476 


48 


244 


AF190167 


Homo sapiens 


membrane associated protein SLP-2 


1736 


99 


245 


Y10601 


Homo sapiens 


ankyrin-lflce protein 


SR77 
JO / / 


100 


246 


AL121771 


Homo sapiens 


dJ548G19.l l (novel protem 
(ortholog of mouse zinc finger 
protein ZFF64) (trans J au on or cuntx 
KT2RP30Q1398 (Em:AK001596)) 
(isoform 1)) 


3628 


100 


247 


L25314 


Drosophila- 
melanogaster 


actin-related protein 


984 


47 


248 


X63745 


Homo sapiens 


KDEL receptor _ A 


ivy j 


10O 


249 


AF1 12208 


Homo sapiens 


13kDa differentiation-associated 
protein 


O JO 


100 

AW 


250 


AP001707 


Homo sapiens 


human gene for claudin-8, Accession 
NO. AJZ5U711 




100 


251 


AL136125 


Homo sapiens 


dJ304B14.l (novel protein; 


778 


100 


252 


AL031186 


Homo sapiens 


dK9o4vj1.j (supported oy rumNiio; 


532 


100 


253 


Y17531 


Homo sapiens 


Human secreted protem clone di^uj 
14 protein. 




100 


254 


AL049843 


Homo sapiens 


dJ392M17.3 (KIAA0349 protein) 


6741 


" 99 
55 


255 


AJ242972 


Homo sapiens 


TOLLIP protem 


l*t^** 


77' 


256 


Y94873 


Homo sapiens 


Human protem clone Hruzo3z. 


JO /Q 


100 


257 


AF279865 


Homo sapiens 


kmesm-uke protein UAJvlN 


7Qfft 

^2rU-7 


100 


258 


AL024498 


Homo sapiens 


dJ417Ml4.l (novel protein) 


589 


100 


259 


R66278 


Homo sapiens 


Therapeutic polypeptide from 
glioblastoma cell line. 


830 


100 


260 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


3226 


99 


261 


AF101784 


Homo sapiens 


o- 1 KCr variant iiJK2wKappajD 


2821 


100 


262 


AF101784 


Homo sapiens 


b-TRCP van ant KSKJ^-lkappaJb 




99 


263 


AF197060 


Homo sapiens 


src homology 3 doiuam-containmg 
protein HIP-55 


2257 


100 


264 


Y86262 


Homo sapiens 


Human secreted protem nAy/usxj, 


766 


100 


265 


Y56966. 


Homo sapiens 


riuman oDrd/uL poiypepuw. 


2779 


100 


266 


Y56966 


Homo sapiens 


rj nT « BT1 QTIPQAPI noKmpntirle • 
jtiuman Di>ro/vjr puiypcpuuv. 


1018 


99 


267 


AJ300465 


Homo sapiens 


puiaove wmic lunmy /v j jr-uuiuuig 
cassette transporter 


1557 


95 


268 


AC004030 


B 

Homo sapiens 


rzjooo z 


3579 


99 


269 


X55954 


Homo sapiens 


HL23 ribosomal protein 


714 


100 


270 


AB033921 


Musmusculus 


Nor 1 related protem isarz 


1855 


94 


271 


AF081886 


Homo sapiens 


EROl-uKe protem 


1905 


99 


272 


AF166492 


Homo sapiens 


small GTPase RAB6B 


— 106O 


100 




AT .022238 


Homo sapiens 


dJ1042K10.4 (novel protein) 


2201 


100 


274 


W88667 


Homo sapiens 


Secreted protem encoded by gene 
134 clone HATOP89. 


1530 


99 


275 


X00129 


Homo sapiens 


precursor RBP 


1044 


97 


276 


Z47500_cdl 


Homo sapiens 


1 l-MAY-1998 Human RHOH gene 
sequence. 


1161 
1118 


100 
96 


277 


AB049188 


Equus caballus 
• 


ubiquitin Oterminal hydrolase 







133 



WO 01/57190 PCTAJS01/04098 



"seO 
n> 

NO: 


Accession 

NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 

WA1TRMAN 

SCORE 


% i 


278 






GTT1 

\J 1 1 1 


1564 


100 


279 


Ar 14i!Oo 


\A»»o YT1llQ/*1lTllQ 


romn irW7 


2414 


94 


280 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


911 


92 


281 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


1031 


100 


282 


D83948 


Ratios 
Dorvegjcus 


51*1 piViCID 


3975 


90 


283 


Y 14768 




1 AuHPPU D^U&6 pJWwIII 


2037 


100 


286 


AL031316 


Homo sapiens 


dJ28O10.3(HSDllBl 
dehydrogenase 1) 


294 


100 


. 287 


D64109 


Homo sapiens 


loo uuniiy 


1773 


99 


288 


AB026043 


Homo sapiens 


MS4A7 


1230 


100 


289 


M61866 


Homo sapiens 


Kxueppei-re laieo juxs/\-oniunig 
protein 


209 


90 


290 


AJ 001810 


„ * „ — 

Homo sapiens 


mKM A cleavage iacior i &j ju/b 
subunit 


1217 


100 


291 


Y99454 


Homo sapiens 


Jriuman riyxj i ou j ^uinv^ / ovj mmuu 
acid sequence SEQ ID NO:395. 


694 


100 


292 


Y44824 


Homo sapiens 


Human moiecuie associated wim ecu 
proliferation, MACP-4. 


2370 


100 


293 


AJ276101 


Homo sapiens 


GPRC5B protem 




100 


294 


AF161406 


Homo sapiens 


HSPC288 


719 


100 


295 


Y58628 


Homo sapiens 


Protein regulating gene expression 
PRGE-21. 


1Z/0 


inn 


296 


U91561 


Rattus 
norvegicus 


pyndoxme 5 -pnospnaie oxiaase 




87 

9 f 


297 


L02956 


Xenopus 
laevis 


ribonucleoprotein 


1A24 


83 


298 


AF226730 


Homo sapiens 


Cytl9 


179Q 


99 


299 


AF226730 


Homo sapiens 


Cytl9 


906 


98 


300 


Y54324 


Homo sapiens 


Ammo acid sequence of a human 
gastric cancer antigen protem. 


7151 




301 


AF125533 


Homo sapiens 


^ T A _*X_T ,1 1 ■ i V. m- n m r» WC ■Willi mtuUll 

NADrl-cytocnrome dj reductase 
isoiorm 


IUUU 


100 


302 


Y32206 


Homo sapiens 


Human receptor moiecuie 
encoded by Incyte clone 2825826. 


1676 


98 


303 


AF247565 


Homo sapiens 


nepatoceJiuiar carcinoma associaieu 
ring finger protein 




100 


304 


AF208844 


Homo sapiens 




428 


100 


305 


AC004983 


Homo sapiens 


similar to PID:g3877944 


1988 


100 


306 


AL 132978 


Arabidopsis 
thaliana 


putative protem 


210 


25 


307 


Y10530 


Homo sapiens 


olfactory receptor 


1645 


100 


308 


AF 180681 




y M \i nil 1 n re uuciwuuuo CAUuuigw ****** v*» 


3597 


100 


309 


AF1U856 


Homo sapiens 


sooium aepenucjji pnu»jAuuc 
frafionnHrv Jcr»frtTm NnTH»3b 


3591 


99 


310 


Y 13583 


Homo sapiens 


rvrrttpm rrnmlwl TWlPTYtfM" 


2171 


100 


311 


Z73420 


Homo sapiens 


**171 >l#Cr\1 A 1 /twwrgntwTVnivatft 

cm*tOUiU«£ ^mereopiop/iMvtuo • 
sulfurtransferase (EC 2.8.12)) 


1598 


100 


312 


| X79535 


Homo sapiens 


beta tuDuun 


2348 


100 


313 


AF070658 


Homo sapiens 


HSPC002 


861 


100 


314 


AF078866 


Homo sapiens 


SUKr-4 


1395 


100 


317 


Z37986 


Homo sapiens 


t_ jl jlIIj-i. iliLnimfl km/lino T\w\tpfn 

pneny laiicyiammc onjumg piuicm 


1258 


100 




ad 047g97 


Macaca 
fascicularis 


hypothetical protem 


258 


82 


321 


Y25755 


Homo sapiens 


Human secreted protein encoded 
from gene 45. 


1440 


100 


322 


AB016531 


Homo sapiens 


PEX16 


1741 


100 


323 


AL391141 


Arabidopsis 


putative protein 


274 


49 
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thaliana 








325 


AF140501 


Homo sapiens 


DMA polymerase iota j 


3691 


99 


326 


X96698 


Homo sapiens 


D1075-like 


1450 


96 


327 

J** 9 


AF 152325 

<u * ****** ■» ■» 


Homo sapiens 


protocadherin gamma A5 


4769 


100 


328 


AF151803 


Homo sapiens 


CGM5 protein 


1970 


100 




X74070 


Homo sapiens 


transcription factor B i ts 


639 


81 


330 


AF171102 


Homo sapiens 


retina] degeneration B beta 


1302 


95 


331 


WS/tfWIfl 


Unmn RflnieTlS 

flUlUU ju^/IVUw 


Human interferon-inducible protein, 
HIFI. 


484 


98 


33Z . 


AT?ft9A/>17 
/\TwX*tui r 


Homo saniens 


transcription-associated zinc ribbon 
protein 


691 


100 


333 


inoifli 


OoHnc 

muuw 
norvepicus 


Rabin3 


2129 


90 


334 


Ov3o/ / 


Homo q aniens 


Human secreted protein, SEQ ID 
NO: 7958. 


621 


100 


335 


AL008582 


Homo sapiens 


bK223H92 (ortholog of A. thaliana 
F23F1.8) 


626 


loo 


336 


A 171 MY11A 
AT 1 IV / /*» 


IT/imn campn^ 

JlUllJv fiM8|AlWld 


adrenal gland protein AD-001 


647 


100 


337 


ARfll 1A1A 


Hrvmo (^aniens 


KrirDDel-tVDe zinc finger protein 


1674 


58 


338 


AF207600 


Homo sapiens 


ethanolamine kinase 


129 


100 


340 


aou/uo /y 


A raKtHnnciQ 

/uaoiuupoU) 
thaliana 


nutative 

phc>spboribosylfonnylglycinamjdine 
synthase- 25509-29950 


3283 


50 


341 


Y28576 


Homo sapiens 


Secreted peptide clone pe503_l. 


944 


100 


342 


U32274 


Saccharomyce 


Ydr386wp; CAI: 0.12 


191 


37 


343 


AO 1771 


syniueuc 
construct 


VR'oriilHr ftntirjiflpii latin DTOtein 


1661 


99 


344 


Ar22yl>->x 


Jtiomo sapiens 


i in characterized hematopoietic 
stem/nrDEenitor cells urotein 
MDS032 


128S 


100 

i 100 


343 




Hnmo oaniens 


Human cell-signalling protein-2. 


754 




346 


Y50926 


Homo sapiens 


Human fetal brain cDNA clone 
vcl6 1 derived protein. 


962 


100 


347 


A 171 STCd7R 




28.4 kDa protein 


1329 


[ 100 


348 


AC006069 


Arabidopsis 
thaljami 


putative cleavage and 
polyadenylation specifity factor 


1383 


55 


349 


AL032631 


Caenorhabditis 


Y106G6H.8 


194 


"^"39 


3DU 




Homo ^aniens 


Fas-Iigand associated factor 3 


167 


23 


3 J J 




Homo saniens 


Amino acid sequence of a potassium 
channel interactor protein. 


1182 


92 




AFftOSRSfi 
atuvjojo 


Drosonhila 

yakuba 


anon2A5 


111 


45 




AJ271684 

/w« # •* win 


Homo saoiens 


myeloid DAP12-associating lectin 


1013 


100 


354 


AF099100 


Homo sapiens 


WD-repeat protein 6 


2882 


99 




TTS1T*ft 


K4 urine 

leukemia virus 


reverse transcriptase 


316 


42 


330 


HMW517 
t/jvoi / 


Snecharomvce 

OBWIWM wUJ J 

s cerevisiae 


YFL042C 


279 


27 


357 


D50617 


Saccharomyce 

o cerevisiae 


YFL042C 


279 


27 


358 


AF161432 


Homo sapiens 


HSPC314 


1059 


93 


359 


AB029488 


Homo sapiens 


Cllorf21 


758 


99 


360 


AJ251024 


Homo sapiens 


putative odorant binding protein ag 


1239 


100 


361 


U43281 


Saccharomyce 
s cerevisiae 


Lpg22p 


2074 


74 


362 


U43281 


Saccharomyce 
s cerevisiae 


Lpg22p 


2153 


74 
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363 


AC007153 


Arabidopsis 
tfaaliana 


100632 


156 | 


24 


364 


AF197927 


Homo sapiens 


AF5q31 protein 


3992 


99 


365 


TY)fi<AA 

UZojUU 


jiuniv puj/icua 


mitochondrial isoleucine IRNA 
synthetase 


4286 


98 


366 




Unmn enniMQ 

\Jt\mw%*± iiAMMO 


nrv1<nirnhatase 


3141 
1532 


98 
100 


367 
368 




rails mUSCUIUS 


9 Wl WlUl/gwlilV Uwuvv ■ "J^"" • ■ J 


189 


25 


369 


AF1 13249 


Homo sapiens 


multiple domain putative nuclear 
protein 


1022 


- 59 


370 


MlJOOO 




endozepine-related protein precursor 


2425 


84 


371 


X66363 


Homo sapiens 


serine/threonine protein kinase 


2562 | 


100 


372 


W74802 


Homo sapiens 


gene 73 clone HSQEL25. j 
tenascin-Ml 


1532 
11535 


89 

99. 


373 
374 


AF100772 
. AF090934 


Homo sapiens 
Homo sapiens 


PRO0518 


382 


100 


375 


AB021643 


Homo sapiens 


amanJntwmin 5w»/4llf*tM^ trail UTIfttl AH 

gonadotropin iduuciujc uoitouj^uuu 


2761 


99 


376 


AB049758 


Homo sapiens 


MA WD binding protein 


1331 
466 


• 100 
97 


377 
378 


AF070666 
S59342 


Homo sapiens 
Mus sp. 


ISjUppeJraSSvVUUCU wa jawiwiu 

nu ciear pwc vqui|jh*a ^ijfww|/jwi^«* 
pox 


464 


60 


379 


AF149205 


Mus musculus 


Su(var)3-9 homolog Suv39h2 


1690 


88 


380 


AF227906 


Homo sapiens 


U DJr-gni cose : giy coproic id 
glucosy transferase 2 precursor 


7851 


99 


381 


API 18566 


Mus musculus 


nemaiopoieuc zinc iingcf pjuicm 


1769 


92 


382 


AK000619 


Homo sapiens 


unnamed protein product 


810 


100 


383 


AF227906 


Homo sapiens 


xjUr -glucose *giycopi uwui 
ghicosyftransferase 2 precursor 


j 7851 


99 


384. 


AF1 17946 


Homo sapiens 


Link guanine nucleotide exchange 
lactor u 


" 2363 


100 


385 


AF125390 


Drosophila 
melanogaster 


L82G 


139 


41 


386 


Y94907 


Homo sapiens 


Human secreted protein clone 
caiUo iyx proiem sequence or^i hj 
NO^O] 


1 1092 


50 


387 


U18795 


Saccharomyce 
scerevisiae 


i eiuo**cp 


206 


28 


388 


AF177388 


Homo sapiens 


coactivator AS02 


10748 


99 


389 


AJ002744 


Homo sapiens 


acetylgalactosaminy transferase 7 


3469 


96 


390 


AF097366 


Homo sapiens 


erx chancer 


3166 


f 100 


391 


AF217525 


Homo sapiens 


Down syndrome cell adhesion 

UJl/lwVUJv 


5337 


60 


392 


U81Q35 


jvBUUS 

nnn/0 a{ oi 1 e 


nnkvrm hind in p re II adhesion 
mnleculB ncurofascin 

UJvlvVtUV UVW VMWVM 1 


3967 


91 


393 




rSAlhin nalnio 


n m irnftvif* in 

liwlU UlOdvlll 


4097 


78 


394 


X13916 


Homo sapiens 


LDlweceptor related precursor (AA 


4292 


99 


395 


AF151083 


Homo sapiens 


HSPC249 


444 


98 


396 


ABO 17026 


Mus musculus 


oxysterol-binding protein 


2173 


98 


397 


AL035587 


Homo sapiens 


dJ475N16.4(K!AA0240) 


2393 "~ 


100 


398 


W74813 


Homo sapiens 


Human secreted protein encoded by 
gene 85 clone HSDFV29. 


722 


92 


399 


Y71110 


Homo sapiens 


Human Hydrolase protein-8 
(HYDRL-8). 


[ 1637 


99 
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400 


AF039718 


Caenorbabditis 
elegans 


contains similarity 10 lupus i*/v 
protein homologs 


325 


43 


401 


AE000877 


Methanotherm 
obacter 
thermoautotro 
phicus 


conserved protein 


231 


36 


402 


Y27795 


Homo sapiens 


unman sccrcieu piwcui cuwuw uj 

aamaUa 'TO 

gene ino. /y. 


1539 


99 


403 


Z50853 


Homo sapiens 




615 


100 


405 


X03475 


Rattus 
norvegicus 


nWnmdl nmtpfn T 3Sfl fftS 1*1 10^ 

n dqs omul pruivui x*jj<* \ua i i 1*/ 


576 


99 


406 


AF 14423 7 


Homo sapiens 


LAJvrlr protein 


252 


44 


407 


U20239 


Musmusculus 


fibrosin 


288 


76 


409 


AL033378 


Homo sapiens 


qJ3ZjM4.1 ^JviAAU/yv proieuiy 


6026 


99 


410 


X54326 


Homo sapiens 


giutaminyi-UuNA synmeiase 


7577 


99 


411 


X61585 


Bos tanrus 


polynucieonae aaeny ly i mmsierase 


3715 


97 


412 


AF217190 


Homo sapiens 


MLEL1 protein 


5271 


99 


414 


G02815 


Homo sapiens 


Human secreted protein, ot\l uJ 
NO: 6o9o. 


jit 


95 


415 


AJ245922 


Homo sapiens 


alpha- tubulin K 


2370 


100 


416 


AF203032 


Homo sapiens 


neurofilament protein 


220 


21 


417 


Z97653 


Homo sapiens 


c380A 1.2.1 (novel protein (isoform 


1567 


100 


418 


AJ404326 


Homo sapiens 


SR+89 


1R71 
lo/i 


55 

i ' 


419 


AJ404326 


Homo sapiens 


SR+89 


TV* 


64 


420 


AF 134726 


Homo sapiens 


G9A 


^33d 


QO 

77 


421 


L28125 


Podospora 
anserina 


beta transducin-like protein 


288 


39 


422 


W21733 


Homo sapiens 


N1P-1 encoded by clone 59. 


110 




423 


S67970 


Homo sapiens 


ZNF75=KRAB zinc finger 


QC1 


/ w 


424 


L28035 


Mus m us cuius 


protein kinase C gamma 


j f Do 


Oft 


426 


Y73373 


Homo sapiens 


HTKM clone y^itfuj proiein 
sequence. 


J J J 


56 


427 


Y73373 


Homo sapiens 


HTKM clone yzj&UJ proiein 
sequence. 


766 


! 49 


428 


X61118 


Homo sapiens 


1 1 Jj-zmUDi N-za 


876 


j 100 


429 


Z96932 


Homo sapiens 


nuclear autoantigen fo 14 kDa 


496 


83 


430 


AJ277291 


Homo sapiens 


HELG protein 


r 61% 


72 


431 


X82157 


Homo sapiens 


bevin 


3525 


99 


432 


AC007192 


Homo sapiens 


P85B_HUMAN; KlJJlNS-i- 

VTXT A PTJ DOC TJCT" A 




77 


433 


AL021918 


Homo sapiens 


b34I8.1 (Kruppel related Zinc Finger 
pro tern lo4) 


1713 


so 


434 


AF084464 


Rattus 
norvegicus 


GTP-binding protein REM2 


141 


29 


435 


AL049795 


Homo sapiens 


6J622L52 (novel protein) 


1756 


98 


436 


M14513 


Rattus 
norvegicus 


(Na+ and K+) ATPase, ajpna(Lu; 
catalytic subunit 


**AU7 


99 

77 ) 


437 


U33460 


Homo sapiens 


DNA-directed RNA polymerase 1, 
largest subunit 


5// / 


70 


438 


D87076 


Homo sapiens 


similar to bum an bromodomain 
protein BR140(JC2069) 


3rw57 


100 


439 


L43912 


Macaca 

mulatto 


mannose -bin ding protein A 


«?D7 


93 


440 


D31763 


Homo sapiens 


ha0946 protein is Kruppel-related 


927 


49 


441 


U70976 


Homo sapiens 


arrestin 


2068 


99 


442 


B08069 


Homo sapiens 


A human beta-alanine-pyruvate 
aminotransferase (HAPA). 


2343 


99 


443 


AF 10066? 


Caenorhabditis 


contains similarity to ubiquitin 


16* 


24 
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* 

IDENTITY 






eJegans 


: — - — — 

car boxy 1-termina] hydrolase (Pwm; 

UCH-1 .hmra, score: 28.46) (Pfem: 

UCH-Zjunm, score, n^o) 






444 


D78017 


Rattus 
norvegicus 




2667 


98 


445 


AL049569 


Homo sapiens 


QJ2 fKs (nOVCl A 1 rax) 


2418 


100 


448 


AJ242540 


Vohvox caiteri 
f. nagariensis 


1mm _ _il 1 in n r\% itlwnnmtpifl 

nyoxoxyproJine*ncn gjycopruieiij 


165 


34 


449 


AJ j 33352 


Homo sapiens 


yyjxnin n mtpin 
zjrvrzj / p roic in 


2006" 


100 


450 


AJ133352 


Homo sapiens 


ZNF237 protein 


1025 


96 


451 


AF170708 


Homo sapiens 


1 -box protein I da3 


^700 


99 


452 


AK002080 


Homo sapiens 


unnamed protein product 


1 KA/L 
1 J*H) 


65 
yy 


453 


L32977 


Homo sapiens 


Rieske F&-S protem 




93 


454 


X51760 


Homo sapiens 


zmc finger protem (383 AA) 




S7 


455 


Y01141 


Homo sapiens 


Secreted protein encoded by gene 7 
clone HTLFA90. 


1453 


99 


456 


AB006631 


Homo sapiens 


The human homolog of mouse Cux-2 


6559 


100 


457 


AF067165 


Homo sapiens 


zinc finger protein 3 


977 


64 


458 


AF038169 


Homo sapiens 


unknown 


154 


38 


459 


W75214 


Homo sapiens 


Human secreted protein encoded by 
gene 19 clone HRSMC69. 


1180 


95 


460 


U97002 


Caenorhabditis 
elegans 


similar to acyl-CoA dehydrogenases 
and epoxide hydrolases; Pram 
domain PF00441 (Acyl-CoA_dhX 
Score=57.4, E-valueF-1.7e-16,N^2; 
contains similarity to Pram domain 
PF00702 (Hydrolase), Score=57.4, 
B-vaJue=le-13, N^l 


583 


.37 


461 


AK023114 


Homo sapiens 


unnamed protein product 


JU41 


no 

yy ! 


462 


M93134 


Friend murine 
leukemia virus 


pol protein 


289 


44 


463 


AF055473 J 


Homo sapiens 


GAGE-8 


232 


47 


466 


Y51415 


Homo sapiens 


Human wild type pKe83 protein. 


2625 


inn 
IUU 


467 


Y51417 


787 


Human pKe83 splice variant protem 


2433 


100 


468 


Y57936 


Homo sapiens 


Human transmembrane protein 
HTMPN-60. 


1629 


A*T 

96 


469 


D38552 


Homo sapiens 


The hal539 protein is related to 
cyclophilin. 


2995 


100 


470 


Y70013 


Homo sapiens 


Human Protease and associated 
protein-7 (PPRG-7). 


3530 


100 


471 


AJ224747 


Homo sapiens 


C-tenninal variant of bJNADL 
including 2 amino acid exchanges 
and an insertion ot 2© ammo acios m 
frame. 


7969 


I inn 
IUU 


472 


W99665 


Homo sapiens 


Human secreted protein clone 
dul57 12 protem. 




luv 


473 


W99665 


ti i"z — 

Homo sapiens 


Human secreted prorem cione 
au jy/ iz prorem. 


QQR 

yyo 


. OR 


474 


X63526 


Homo sapiens 


nomoiogue to elongation lacior i- 
gamma from A.salina 






475 


X15940 


Homo sapiens 


ribosomal protein L31 (AA 1-125) 


644 


100 


476 


M60832 


Homo sapiens 


alpha-2 type vui couagen 




yy 


477 


AF039697 


Homo sapiens 


antigen NY-CO-3 1 


111 1 

1213 


yf 


478 


Ar 1 joy/y 


Cliff POTATO 


inflfltnmotnrv nxmnn^fi nmtftlTI fi 

mi i*Himi" |i JFjr iwuuu» iiiuiwui u 


1588 


83 


479 


AF264717 


Homo sapiens 


FYVE domaiiMX)iu^ining dual 
specificity protein phosphatase 
FYVE-DSP2 


5610 


99 


480 


AF044578 


Homo sapiens 


putative DNA polymerase; POL4P 


2478 


94 


481 


X89750 I 


Homo sapiens 


TGW protein 


1413 


100 
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482 


M93107 


Homo sapiens 


(R)-3-bydroxybutyrate 
dehydrogenase 


lOOJ 


yo 


483 


U58334 


Homo sapiens 


Bbp/53BP2 




HI 


484 


AF151538 


Homo sapiens 


deoxycytiuyi transierase, ivevip 


42X1 


00 


485 


Z98884 


Homo sapiens 


<U467L1.1 (K1AA0833) 


699 


73 


486 


AJ243874 


Homo sapiens 


oligophrenin-4 




inn 


487 


Z11737 


Homo sapiens 


flavin-containing monooxygenase 4 


2969 


100 


488 


X56123 


Musmusculus 


talin 




ft 


489 


AJ278112 


Homo sapiens 


putative ceil cycle control protein 


3D J 


Ld 


490 


W74843 


Homo sapiens 


Human secreted protein encoded by 
gene 115 clone HOVBA03. 


1 All 

1013 


no 

yo 


491 


Y41337 


Homo sapiens 


Human secreted protein encoded by 
gene 30 clone HRDDV47. 


509 


36 


492 


X90530 


Homo sapiens 


ragB 


1926 


99 


493 


X90530 


Homo sapiens 


ragB 


1405 


99 


494 


X90530 


Homo sapiens 


ragB 


1893 


96 


495 


AL022394 


Homo sapiens 


dJ511B243 (KIAA0395 (probable 
homeobox protein)) 


4990 


99 


496 


Y11395 


Homo sapiens 


lantbionine synthetase C-like protein 
1 


2168 


100 


497 


AJ010119 


Homo sapiens 


Ribosomal protein kinase B (RSK-B) 


4001 


100 


498 


001563 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5644. 


330 


100 


499 


X54131 


Homo sapiens 


protein-tyrosine phosphatase 


10465 


99 


500 


001082 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5163. 


549 


100 


501 


AC004142 


Homo sapiens 


similar to murine leucine-rich repeat 
protein; possible role in neural 
development by protein-protein 
interactions; 93% similarity to 
D49802 (PlD:gl369906) 


3676 


100 


502 


AL1 17544 


Homo sapiens 


hypothetical protein 


1226 


100 


503 


AF203032 


Homo sapiens 


neurofilament protein 


5115 


99 


504 


AL034417 


Homo sapiens 


MC215D1 12 (similar to rat gene 33) 


2476 


100 


505 


[ X69090 


Homo sapiens 


190kD protein 


7546 


99 


506 


U58755 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
yk34bl.5; coded for by C. elegans 
cDNA ykl3h!0.5; coded for by C. 
elegans cDNA yk46e8.5; coded for 
by C. elegans cDNA yk46d5 5; 
coded for by C. elegans cDNA 
yk43c2.5; coded for by C elegans 
cDNA yk46e8.3; coded for by C. 
elegans cDNA yk43c23; coded for 
by C. elegans cDNA yk46d53; 
coded for by C. elegans cDNA 
ykl3f!03; coded for by C. elegans 
cDNAyk34bl3 


782 


55 


507 


AJ293309 


Homo sapiens 


NHP2 protein 


801 


100 


508 


U39045 


Ruttus 
norvegicus 


cytoplasmic dynein intermediate 
chain 2B 


3241 


97 


509 


AF063231 


Mus muscuius 


cytoplasmic dynein intermediate 
chain 2 


3159 


97 


510 


AF202893 


Mus muscuhis 


JSJjUID 




05 


511 


Y13115 


Homo sapiens 


serine/threonine protein kinase 


5071 


99 


512 


AB030207 


Homo sapiens 


O gamma subunit 


364 


100 


513 


AF039571 


Homo sapiens 


peripheral benzodiazepine receptor 
interacting protein; PBR-DVPRAX1 


495 


33 


514 


AB037883 


Homo sapiens 


Gb3/CD77 synthase 


1916 


99 
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515 


D90868 


•\Escherichia 
coli 


similar to 


1489 


100 


516 


X98834 


Homo sapiens 


zinc finger protein Hsal2 


5290 


100 


517 


AF055668 


Mus musculus 


apoptosis-linked gene 4, deltaC form 


2904 


78 


518 


AFO 19926 


Mus musculus 


protein kinase 


1694 


90 


519 


M34513 


Homo sapiens 


omega protein 


317 


91 


520 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


2313 


99 


521 


! Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


1561 


99 


522 


AL096766 


Homo sapiens 


dA59Hl 8. 1 (KIAA0767 protein) 


2497 


100 


523 


AF1 86249 


Homo sapiens 


six transmembrane epithelial antigen 
of prostate 


1790 


100 


524 


AB029012 


Homo sapiens 


KIAA1089 protein 


4933 


! 100 


525 


AB026893 


Homo sapiens 


vascular cadherin-2 


5962 


100 


526 


X74331 


Homo sapiens 


DNA priraase (p58 subunit) 


1720 


100 


528 


AC007228 


Homo sapiens 


R31665 2 


1488 


47 


529 


X14830 


Homo sapiens 


acetylcholine receptor beta-subunit 
preprotein 


2639 


100 


530 


U80446 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
ykl72e6.3; coded for by C. elegans 
cDNA yk!58f7.3; coded for by C. 
elegans cDNA ykl58f7.5; coded for 
by C. elegans cDNA ykl72e6.5 


420 


39 


531 


S76838 


Mus sp. 


Dbs 


4821 


88 


532 


Z82215 


Homo sapiens 


dJ6802.2 (myosin, heavy 
polypeptide 9, non-muscle) 


9828 


100 


533 


AF245505 


Homo sapiens . 


adlican 


277 


31 


534 


AF300612 


Homo sapiens 


N-acetylgalactosamine-4-O- 
sulfotransferase 


993 


59 


535 


AL121928 


Homo sapiens 


bAl 8114.3 (pleckstrin and Sec7 
domain protein) 


3333 


99 


536 


AJ271055 


Mus musculus 


iroquois homeobox protein 6 


1724 


76 


537 


AF 180473 


Homo sapiens 


Not2p 


2267 


100 


538 


AF071059 


Mus musculus 


zinc fuiger RNA binding protein 


1089 


. 51 


539 


AF023453 


Homo sapiens 


actin-related protein 3-beta 


.2219 


100 


540 


AC003030 


Homo sapiens 


R29828 1 


1401 


70 


541 


AC003030 


Homo sapiens 


R29828 1 


2294 


100 


542 


AL121889 


Homo sapiens 


dJl 076E17. 1 (KIAA0823 protein 
(continues in AL023803)) 


2152 


100 


. 543 


AB006135 


Rattus 
norvegicus 


db83 


1238 


98 


544 


G02650 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6731. 


644 


97 


545 


Y07595 


Homo sapiens 


transcription factor TFIIH 


2373 


100 


546 


AL133545 


Homo sapiens 


bA386N14.1 (novel protein similar 
to a dual specificity phosphatase) 


964 


99 


547 


X83618 


Homo sapiens 


tiydroxymethylglutaryl-CoA 
synthase 


2647 


100 


548 


AF 134726 


Homo sapiens 


NG37 


4359 


99 


549 


AB035356 


Homo sapiens 


neurexin I-alpha protein 


6948 


99 


551 


AB037901 


Homo sapiens 


gene amplified in squamous cell 
carcinoma- 1 


5215 


99 


552 


AB043634 


Homo sapiens 


PAR-6A 


885 


100 


553 


AP000693 


Homo sapiens 


partial CDS 


4875 


99 


| 554 


AF002223 


Homo sapiens 


rayotubularin related 1 


3490 


100 


555 


AC004893 


Homo sapiens 


similar to NEDD-4 (KIA0093); 
similar to P46934 (PID:gl 171682) 


1611 


100 


556 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


8328 


100 


557 


AJ404468 


Homo sapiens 


axonemaJ dynein heavy chain 


11137 


100 
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558 


X65873 


Homo sapiens 


kinesin heavy chain 


HOOU 


1 AA 

lvU 


559 


AJ277365 


Homo sapiens 


polyglutamine-containing protein 




JO 


560 


AF205600 


Homo sapiens 


transposase-lflce protein 




11 


561 


* X71125 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1914 


100 , 


562 


X71125 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1456 


9/ 


563 


X54304 


Homo sapiens 


myosin regulatory light chain 


897 


100 


564 


AF250842 


Drosophila 
melanogaster 


multiple asters 


130 


23 


565 


Y58608 


Homo sapiens 


Protein regulating gene expression 
PRGE-1. 


1619 


99 


566 


AL121893 


Homo sapiens 


bA189K21.5 (novel protein similar 
to retinoblastoma binding protein 
(RBBP9)) 


1012 


100 


567 


ALII 7352 


Homo sapiens 


dJ876B10.2 (novel protein (ortholog 
of rat EX084)) 


3713 


99 


568 


AF228603 


Homo sapiens 


pleckstrin 2 


1 QA 1 

1841 


1 AA 
1UU 


569 


AF239243 


Homo sapiens 


histone deacetylase 7 


3244 


oo 


570 


AF087695 


Mus musculus 


veli3 


989 


100 


571 


AB04638) 


Homo sapiens 


testis-abundant finger protein 


1346 


99 


572 


AC005551 


Homo sapiens 


R26529_2, partial CDS 


1020 


100 


573 


Y90290 


Homo sapiens 


Human peptidase, HPEP-7 protein 
sequence. 


274 


52 


574 


W76734 


Homo sapiens 


Human mDia Rho targeting protein. 


712 


32 


575 


AL 12 1935 


Homo sapiens 


bA517H2.3 (t-complex 10 (a murine 
tcp.homolog)) 


853 


78 


576 


Y86217 


Homo sapiens 


Human secreted protein HWHGU54, 
SEQ ID NO: 132. 


2123 


AA 

99 


577 


AL121716 


Homo sapiens 


dJ202D23.2 (novel protein) 


6329 


99 


578 


AL121716 


Homo sapiens 


dJ202D23.2 (novel protein) 


6329 


99 


579 


X92715 


Homo sapiens 


KRAB /C2H2 zinc finger protein 


3102 


97 


580 


X54637 


Homo sapiens 


protein tyrosine kinase 


5564 


98 


581 


X78817 


Homo sapiens 


pi 15 


1148 


44 


582 


AJ251245 


Rattus 
norvegicus 


SECIS binding protein 2 


3086 


71 


583 


AF113125 


Homo sapiens 


E-l enzyme 


581 


100 


584 


M19529 


Sus scrofa 


follistatin A 


1906 


| 98 


585 


AF169677 


Homo sapiens 


leucine-rich repeat transmembrane 
protein FLRT3 


3403 


100 


586 


D87685 


Homo sapiens 


similar to human transcription factor 
TFIIS (S34159). 


8083 


99 


587 


Y00876 


Homo sapiens 


Human LAPH-1 protein sequence. 


2110 


100 


588 


Y99674 


Homo sapiens 


Human GTPase associated protein- 
25. 


2111 


99 


589 


D86973 


Homo sapiens 


similar to Yeast translation activator 
GCNI(P1:A48126) 


12033 


99 


590 


AL034452 


Homo sapiens 


dJ682J15.1 (novel Collagen triple 
helix repeat containing protein) 


1979 


100 


591 


Y57396 


Homo sapiens 


Human lysoenzyme LYC4 
polypeptide. 


814 


100 


592 


AJ297743 


Mus musculus 


torsinB protein 


1448 


85 


593 


AF164796 


Homo sapiens 


NADH:ubiquinone oxidoreductase 
MLRQ subunh homolog 


469 


100 


594 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43. 


749 


94 


595 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43. 


824 


100 


596 


Y77123 


Homo sapiens 


Human neurotransmission-associated 
protein (NTAP) 998868. 


. 2102 


98 


597 


AF2 15703 


Drosophila 


KISMET-L long isoform 


1880 


65 
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melanogaster 








598 


AF070447 


Homo sapiens 


barrier-to-autointegration factor 


290 


90 


599 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


372 


22 


600 


X79828 


Mus musculus 


NK10 


202 


53 


601 


AB004109 


Cricetulus 
griseus 


phosphatidylserine synthase II 


2262 


92 


602 


U94988 


Mus musculus 


Nulpl 


2912 


89 


603 


U94988 


Mus musculus 


Nulpl 


2800 


86 


604 


AF006264 


Homo sapiens 


recombination and sister chromatid 
cohesion protein homolog 


2850 


100 


605 


AF006264 


Homo sapiens 


recombination and sister chromatid 
cohesion protein homolog 


2530 


100 


606 


X82260 


Homo sapiens 


RanGAP! 


2929 


100 


607 


X82260 


Homo sapiens 


RanGAPl 


1843 


97 


608 


AF1 60909 


Drosophila 
melanogaster 


BcDNA.LD03471 


943 


58 


610 


X74801 


Homo sapiens 


gamma subunit of CCT chaperonin 


2745 


99 


611 


AL031427 


Homo sapiens 


dJ167A19.1 (novel protein) 


1608 


100 


612 


Y71072 


Homo sapiens 


Human membrane transport protein, 
MTRP-17. 


445 


100 


613 


XI 6396 


Homo sapiens 


precursor polypeptide (AA -29 to 
315) 


1749 


100 


614 


AK000281 


Homo sapiens 


unnamed protein product 


1814 


99 


615 


AB01U28 


Homo sapiens 


KIAA0556 protein 


5761 


99 


616 


U19361 


Petromyzon 
marinus 


NF-180 


205 


21 


617 


AF045555 


Homo sapiens 


wbscrl 


1208 


100 


618 


AF045555 


Homo sapiens 


wbscrl alternative spliced product 


1318 


100 


619 


U22229 


Felis catus 


ribosomal protein L4 1 


128 


100 


620 


Y17169 


Homo sapiens . 


A6 related protein 


1819 


100 


621 


Y 12065 


Homo sapiens 


hNop56 


2956 


99 


622 


AF177758 


Homo sapiens 


ubiquitin specific protease 16 


2998 


100 


623 


AF3 17425 


Homo sapiens 


GAC-1 


3866 


100 


624 


AL050297 


Homo sapiens 


hypothetical protein 


1227 


99 


625 


AC007204 


Homo sapiens 


BC273239J 


3398 


99 


626 


Z68747 


Homo sapiens 


imogen 38 


2024 


99 


627 


Z68747 


Homo sapiens 


imogen 38 


1958 


97 


. 628 


Y70229 


Homo sapiens 


Human RNA-associated protein- 10 
(RNAAP-10). 


3424 


99 


629 


AF191492 


Homo sapiens 


nasopharyngeal carcinoma associated 
gene protein-8 


613 


100 


630 


AF1 19664 


Homo sapiens 


transcriptional regulator protein 
HCNGP 


1574 


100 


631 


AF1 19664 


Homo sapiens 


transcriptional regulator protein 
HCNGP 


1150 


89 


632 


Y 17849 


Homo sapiens 


ganglioside-induced differentiation 
associated protein 1 


1839 


98 


633 


X55740 


Homo sapiens 


5 '-nucleotidase 


3012 


100 


634 


AF039688 


Homo sapiens 


antigen NY-CO-3 


931 


100 


635 


AF1 19662 


Homo sapiens 


E46 protein 


2424 


100 


636 


AB007836 


Homo sapiens 


Hic-5 


2544 


100 


637 


AF077818 


Mus musculus 


syntrophin-associated serine- 
threonine protein kinase 


2027 


44 


638 


AL035455 


Homo sapiens 


(U1018E9.1 (VAMP (vesicle- 
associated membrane protein)- 
associated protein B and C) 


150 


26 


639 AF078844 


Homo sapiens 


hqp0376 protein 


416 


81 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


V. 

IDENTITY 


640 


U28377 


Escherichia 
coli 


ORF_C39; was ORF_fl91 and 
ORF_ti94 before splice 


i i no i 

1198 


■ f\i\ 

100 


641 


AK024442 


Homo sapiens 


FU00032 protein 


1677 


CaC 

JO 


642 


U58682 


Homo sapiens 


ribosomal protein S28 


340 


100 


643 


X57432 


Rattus rattus 


ribosomal protein S2 


1520 


98 


644 


AB002348 


Homo sapiens 


KIAA0350 protem 


5186 


• 99 


646 


Y96202 


Homo sapiens 


IkappaB kinase (IKK) binding 
protein, Y2H56. 


1178 


98 


647 


AB029482 


Mus musculus 


JNK-binding protem JNKBP1 


4609 


O 1 

81 


648 


AB009053 


Arabidopsis 
thaliana 


contains similarity to isoamyl 

acetate-hydrolyzing 

esterase^gene_ia:MQB2^5 


407 


A A 

44 


650 


AC002550 


Homo sapiens 


Unknown gene product 


858 


99 


651 


U26592 


Homo sapiens 


diabetes mellitus type I autoantigen 


253 


66 


652 


X60155 


Homo sapiens 


zinc finger 41 


4349 


100 


653 


X53330 


Platynereis 
dumerilii 


H4 protein (AA 1-103) 


523 


100 


654 


AC003682 


Homo sapiens 


R27945 2 


2558 


100 


655 


X80473 


Mus musculus 


rabl9 


596 


56 


656 


J02649 


Rattus 
norvegicus 


unknown protein 


201 


95 


657 


AC006014 


Homo sapiens 


similar to RFP transforming protein; 
similar to P14373 (PID:gl32517) 


1331 


99 


658 


X92972 


Homo sapiens 


protein phosphatase 6 


**" 1/:// 

1666 


100 


659 


L35269 


Homo sapiens 


zinc finger protein 


2803 


99 


660 


AC003682 


Homo sapiens 


F18547 1 


3184 


96 


661 


X79204 


Homo sapiens 


ataxin-1 


4195 


r\r\ 

99 


662 


X17620 


Homo sapiens 


Nm23 protein 


965 


99 


663 


AB015617 


Homo sapiens 


ELKS 


1501 


80 


664 


Z56281 


Homo sapiens 


interferon regulatory factor 3 


2331 


100 


665 


AJ248283 


Pyrococcus 
abyssi 


LACTOYLGLUTATHIONE 
LYASE (EC 4.4.1.5) 
METHYLGLYOXALASE) 
(ALDOKETOMUTASE) 
(GLYOXALASE I). 


254 


40 ; 


666 


Z70200 


Homo sapiens 


U5 snRNP-specific 200kD protein 


8819 


99 


667 


Z70200 


Homo sapiens 


U5 snRNP-specific 200kD protein 


8589 


97 


668 


AF153450 


Manduca sexta 


juvenile hormone esterase binding 
protein 


225 


32 


669 


AF227198 


Homo sapiens 


CrkRS 


7231 


99 


670 


X99586 


Homo sapiens 


SMT3C protein 


441 


87 


671 


Z61589_cdl 


Homo sapiens 


17-AUG-1998 DNA encoding a 
human OC-2 protein. 


2593 


100 


672 


A J 132702 


Mus musculus 


ATFa-associated factor 


3240 


88 


673 


AF204159 


Homo sapiens 


potassium large conductance 
calcium-activated channel beta 3a 
subunit 


1486 


100 


674 


G02061 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6142. 


558 


99 


675 


G01246 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5327. 


141 


77 


676 


AB016839 


Homo sapiens 


mobl 


419 


42 1 


677 


D86970 


Homo sapiens 


similar to myosin heavy chain: 
Containing ATP/GTP-binding site 
motif A(P-Ioop) 


161 


28. 


678 


U83115 


Homo sapiens 


non-lens beta gamma-crystal hn like 
protein 


8569 


99 


679 


AF203687 


Homo sapiens 


prolactin regulatory element-binding 
protein 


2181 


100 
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S£4 

ID 

NO: 


AcraisSidN 

NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


*ro 


M97fiR5 


ivius muscuius 


UlUa~IJl£il aUipnUl KcialUl 


A^O 
ODu 


! CO 
JO 


681 


U04968 


Cricetulus 
gnseus 


nucleotide excision repair protein 


3712 


97 


£R9 


f\r 1 1 yoo j 


110 mo sapiens 


u-pruicnj gamma" i l suduiju 


JJO 


1 AA 


£R1 
Ooo 


00373^ 
\J\)J fjj 


xiomo Sapiens 


Unman co^roto/f nrAtain PTJ f\ ir\ 

xiuman secreieu proiein, mj 
NO- 7814 


7/10 


100 




ad /oyy 


XJ/>m/t cam otic 

numo sapiens 


UUWJt aJlUgCI] 


707 
xy / 


1 AA 

1UU 


' ARS 


AT70997RQ 


no mo Sapiens 


uoiquHiri nyuroiyzmg enzyme i 


1 907 


1 AA 

1UU 


oou 


AT00100A 

/\JUUIUUU 


jvxus museums 


nivicgjz pruicui 


OIQ 


yt> 


687 


| W03516 


Homo sapiens 


Prostaglandin DP receptor. 


1864 


100 


i fiRR 
uoo 


AT?01Q£&1 
/vruiyoui 


ivius muscuius 


£cut pruicoduinc cuam, * oivi/w 


1714 
lz 1*1 


1 AA 


*RQ 


AF1 *A^7 
/IP J DO J J I 


nonio sapiens 


sioiuaurj reiaicQ proiein 




1 AA 


690 


G03960 


Homo sapiens 


Human secreted protein, SEQ ID 

vrrv* BO/11 - 
JNl-/. oU**l. 


593 


100 


oyi 


Ar lol j IZ 


Homo sapiens 


xlarUloJ 


738 


100 


692 


AL031115 


Homo sapiens 


ZXDA, ZXDB (zinc finger X-Iinked 
protein) 


4298 


100 


/no 

oyj 




Homo sapiens 


thyroid receptor interactor 


806 


100 


694 


AC004542 


Homo sapiens 


OXYSTEROL-BINDING 
J'KUlblN-liKe; similar to P22059 
(PID:gl29308) 


2533 


99 


oyj 


Afl /CO/I 1 1 

Ar Ioy41 1 


Kattus 
norvegicus 


n a TlTXT 

rAJrlN 


4144 


52 




1 JO loo 


Homo sapiens 


Human hydrolase homologue HHH- 

4. 


2144 


100 


697 


AF271994 


Homo sapiens . 


dopamine responsive protein DRG-1 


1613 


100 


/no 

69 o 


Y41741 


Homo sapiens 


Human PRO704 protein sequence. 


1323 


100 


699 


AL133506 


Unknown 


/p^ediction=(method: ,,,, genscan ,, ", 

_ • fill 1 Allll mi 1 1 nnil\ 

version: l .0 , score:' w 1 09. 1 3 ); 
/prediction=(method: . 


825 


48 


/UU 


yyoo /u 


Homo sapiens 


Human goose-type lysozyme 
(GOLY). 


1032 


100 


nAi 




Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


1190 


100 




A C*t\(Yl (Y1A 

Al^UUJU34 


Homo sapiens 


Gene with similarity to rat kidney- 
speciric \Ko) gene 


937 


95 


701 


A 1947 R V) 


xiomo sapiens 


caipain 


j 1 JO 


1 AA 

100 


I 704 
/u*» 




nomo sapiens 


unxnown 


Ioj 


1 AA 

100 






nomo sapiens 


skin-specific protein 


052 


1 A/\ 

100 


706 


VI A70** 


xiomo sapiens 


Keraiui, rype i 




1 AA 

100 


707 
/u / 




xiomo sapiens 


iiuiTiaij epjaermai proieui-x. 




£A 

oy 


708 


AF1 13220 


Homo sapiens 


MSTP040 


686 


100 


700 
i\jy 


i *t*fyo j 


xiomo sapiens 


Unman ont/t/kvmnl nmtain O 

riuman epiaermai protem-z. 


*#Uo 


05 


710 
/lu 


V)A1^9 


xiomo sapiens 




1 C7/1 

1874 


1 A A 

100 . 


71 1 


VAR77S 
I DO / / J 


xiomo sapiens 


Amino acid sequence of a human 
pnospnoryianon enector r xior- / . 


1>( A*7 

2407 


100. 


719 




xiomo sapiens 


xi^'r^-uansponmg Air synuiase 




1 AA 

100 


71 1 


AF1AQ0AR i 
j\r j oyyoo 


ivius muscuius 


Uis/x oin a in g protein ucoi\ i 


140/ 


79 


714 
/ 1** 


Aj/jOj 


Bos taurus 


permability increasing protein 


383 


29 


71 S 


AT97771Q 


xiumo sapiens 


xvjro 1 1 o i aipna protein 


4oU 


AO 


716 


AL 135791 


Homo sapiens 


bA162G10.3 (zinc finger protein) 


401 


98 


fit 


Atzzj^oo 


Homo sapiens 


H1U15 protein 


131 1 


97 


719 


AF1 17383 


Homo sapiens 


placental protein 13; PP13 


746 


100 


720 


Z98743 


Homo sapiens 


dJ181C9.2 (Kho GTPase activating 
proiein o ^injiovjai', pjux\nooArj^ 


324 


100 


721 


AL163815 


Arabidopsis 
thaliana 


putative protein 


653 


61 


722 


G01436 


Homo sapiens 


Human secreted protein, SEQ ID 


418 ! 96 
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SMITH- 


% 


ID 


NUMBER 






WATERMAN 


IDENTITY 


NO: 








SCORE 










NO: 5517. 






723 


Arz82919 


Mus museums 


ZrtpZZO 




49 


724 


AB023191 


Homo sapiens 


KIAA0974 protem 


2953 


100 


725 


AL031778 


Homo sapiens 


OJ34B21.1 (novel BZRP 


920 


100 








(benzodiazapine receptor (peripheral) 












(MBR, PBR, PBKS, IBP, 












Isoquinoline-binding protein)) LIKE 












protein; 






/ZD 


ALU2 1 939 


Homo sapiens 


#JT1C7A7A7 (n. 1 A A U,,J a 

dJJ jzAzU.2 (aldenyde 


1 *7£/l 

1 /o4 


100 








dehydrogenase family protein) 






777 
111 


Ar 1 oZ4ZO 


Kattus 


aryiaceiamiae aeaceryiase 


701 

/91 


A*J 

4z 






norvegicus 








700 

728 


YQ8565 


Homo sapiens 


UUr-uaiNAc:poJypeptiae in- 


ill i 
3331 


AA 

99 








acetylgalactosaminyltransferase 






729 


AF155135 


Homo sapiens 


novel retina] pigment epithelial cell 


i 1 /CO 

1652 


99 








protein 






730 


A I f\HQ£Lf\£. 

ALQ7oo06 


Arabidopsis 


putative protein 


211 


55 






thaliana 








731 


Y73352 


Homo sapiens 


HTRM clone 1732368 protein 


1720 


100 








sequence. 






732 


AF 178432 


Homo sapiens 


Cll>| _A_ * 

SH3 protein 


3302 


100 


733 


Y17832 


Human 


env protein 


223 


34 






endogenous 












retrovirus K 








734 


Y28859 


Homo sapiens 


Human mesoderm induction early 


2067 


98 








response protein ER1 . 






735 


UQ9355 


Oryctolagus 


protein phosphatase 2A1 B gamma 


2352 


99 






cuniculus 


subunit 






736 


Y94922 


Homo sapiens 


Human secreted protein clone pv6_I 


724 


99 








proiein sequence oJb^ lu inu.jU. 






/ j I 


AdUZ/UUj 


Mus musculus 


protein phosphatase 


J /o 


OA 

84 


11 Q 

738 


Ar 1 122U0 


Homo sapiens 


NADH-oxidoreductase b!8 subunit 


739 


100 


/39 


API l oortA 

Ar 1 lzzUU 


Homo sapiens 


NADH-oxidoreductase bl8 subunit 


613 


DO 

88 


T/l A 

/4U 


a r>o AO 1 C j4 

Ar3Uzl 54 


Homo sapiens 


SPu protein 


6556 


100 


741 


B2568 1 


Homo sapiens 


Human secreted protein sequence 


1410 


99 








encooeo oy gene i / ocxi iu inu. /u. 






7/17 
/4Z 


T 77/17Q 


nomo sapiens 


Y177 


1 777 

4Zj / 


AO 


IHJ 


1 77/170 


Homo sapiens 


Y177 
A1ZJ 


1 7AA 
1ZUO 


9/ 


HA A 

744 


"\J C£.H A € 

Y66745 


Homo sapiens 


Membrane-bound protein PROl 186. 


COD 

588 


99 . 


/40 


a TAA1 A1 A 

AJUU10I9 


Homo sapiens • 


ring finger protein 


1292 


99 


/40 


A0045J 


Sus scrofa 


tubulin-tyrosine ligase 


1882 


94 


747 


Y57897 


Homo sapiens 


Human transmembrane protein 


1173 


100 








UTTV/TOXT 7 1 

HIMriN-zl. 






7/1 Q 
/45 


ACIO A£Q 


riomo sapiens 


norl-ZJj • 


1094 


A^ 

96 


7/10 


Ar 1 0Z4U4 


LJ Am/N (*AMlAfiri 

nomo sapiens 


mitochondrial uncoupling protein 1 


10/4 


1 AA 
100 


7<n 


AT 171 007 


nomo sapiens 


/4 T77/*"D7 1 /XI/v«fol «%w>«-oin\ 

a J / / Or / . i (Novel protein ^ 


O^AA 

ZjUU 


OA 

99 


751 


AF 149825 


Homo sapiens 


PACSIN3 


2253 


100 


752 | 


AL008635 


Homo sapiens 


dJ5lOHl6.2 (high-mobility group 


3026 


99 








protein 2-like 1) 






753 


Y57914 


Homo sapiens 


Human transmembrane protein 


1124 


100 








HTMPN-38. 






hca 
754 


A T?0 0 C 1 A A 

AF285109 


: 

Homo sapiens 


septin 3 isoform B 


1766 


100 


ICC 

755 


AF0G4161 


Oryctolagus 


peroxisomal Ca-dependent solute 


2371 


95 






cuniculus 


carrier 






7C£ 

/JO 


Z19585 


riomo sapiens 


thrombospondin-4 


4239 


100 


7S7 


AP0.01 745 


"Worn a canipnc 


buijiicu iu zinc linger ^> pruiein 


1 R^7 
1 OJ / 




758 


API 90664 


Mus musculus 


LMBR2 


. 555 


72 


759 


AF090326 


Mus musculus 


AE-1 binding protein AEBP2 


1540 


97 


760 


AL096677 


Homo sapiens 


dJ322G13.3 (novel protein similar to 


999 


94 
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ID 
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ACCESSION 
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SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 








bovine and mouse beta-soluble NSF 
attachment protein (SNAP-beta)) 






761 


AC003007 


Homo sapiens 


Unknown gene product (partial) 




yo 


762 


U66372 


Bos taurus 


ribosomal protein S29 


230 


73 


764 


Y90899 


Homo sapiens 


Dl-like dopamine receptor activity 
modifying protein SEQ ID NO:l. 


1152 


1 AA 

100 


765 


U88169 . 


Caenorhabditis 
elegans • 


similar to molybdoterin biosynthesis 
MOEB proteins 


1204 


65 j 


766 


AL1 18506 


Homo sapiens 

• 


dJ591C20.3.1 (novel DnaJ domam 
protein, similar to mouse and bovine 
cysteine string protein) 


1091 


100 


767 


AK024693 


Homo sapiens 


unnamed protein product 


3767 


1 AA 

100 


768 


Z11518 


Homo sapiens 


histidyl-tRNA synthetase 


2582 


100 


769 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA 
-19 to 4525) 


25529 


100 


770 


AC009360 


Arabidopsis 
thaliana ' 


Contains 3 PF100400 WD40, G-beta 
repeat domains. 


333 


33 


771 


AB037685 


Mus musculus 


LANP-like protein 


1246 


91 


772 


AL161578 


Arabidopsis 
thaliana 


putative protein 


335 


46 


773 


AL161578 


Arabidopsis 
thaliana 


putative protein 


333 


47 


774 


AY008271 


Homo sapiens 


helicase SMARCAD1 


5264 


99 


775 


Y21591 


Homo sapiens 


Human secreted protein (clone 
CC332-33). 


1127 


96 


776 


W88853 


Homo sapiens . 


Polypeptide fragment encoded by 
gene 89. 


752 


100 


777 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 
gene 89. j 


752 


100 


778 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 
gene 89. 


752 


100 


779 


AF196481 


Homo sapiens 


RING finger protein; FXY2 


3644 


100 . 


780 


AL035427 


Homo sapiens. 


dJ769N13.1 (K1AA0443 protein.) 


1609 


54 


781 


AB026187 


Homo sapiens 


protocadherin-Xa 


5244 


100 


782 


B24458 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 22 SEQ ID NO: 83. 


1002 


100 


783 


AB027289 


Homo sapiens 


cyclin-E binding protein 1 


5421 


100 


784 


G02916 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6997. 


627 


100 


785 


AJ245822 


Homo sapiens 


type I transmembrane receptor 


4560 


100 


786 


AJ245820 


Homo sapiens 


type I transmembrane receptor 


4624 


100 


787 


j Z48042 


Homo sapiens 


GPI-anchored protein pi 37 


3340 


99 


788 


AL031782 


Homo sapiens 


dJ708F5.1 (PUTATIVE novel 
Collagen alpha 1 LIKE protein) 


2739 


100 


789 


AJ131245 


Homo sapiens 


Sec24B protein 


6602 


1 AA 

1 00 


790 


AF 107203 


Homo sapiens 


ataxin 2-binding protein 


2008 


1 A A 

100 


791 


Y 14690 


Homo sapiens 


procollagen alpha 2(V) 


600 


34 


792 


AL031055 


Homo sapiens 


dJ28H20.2 (novel protem) 


1267 


1 A A 

100 


793 


Y36194 


787 


Human secreted protein 


2051 


99 


794 


AB028127 


Homo sapiens 


mannosyltransferase 


2138 


96 


795 


AC007228 


Homo sapiens 


R31665 2 


2738 


79 


796 


AL049482 


Arabidopsis 
thaliana 


putative protein 


436 


47 


797 


AC004528 


Homo sapiens 


R32184 3 


891 ' 


91 


798 


AB037830 


Homo sapiens 


KIAA1409j)rotein 


7532 


100 


799 


X53793 


Homo sapiens 


5' half of the product is homologues 
to Bacillus subtiis SAICAR 
synthetase, 3' half corresponds to the 
catalytic subunit of AIR carboxylase 


2232 


100 
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SEQ 

n> 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
oCJUKE* 


IDENTITY 


800 


Y99350 


Homo sapiens 


Human PR01378 (UNQ715) amino 
aciu sequence ocv *** ^v.jj. 


1343 


100 


801 


AB042636 


Homo sapiens 


junctophilin type3 


1225 


47 


802 


AB029324 


Rattus 
norvegicus 


i lrizu- family protein 1 itizud 




on 


803 


AB029324 


Rattus 
norvegicus 


TlP120-family protein T1P120B 


4961 


90 


804 


AF251040 


Homo sapiens 


putative nuclear protein 


2119 


100 


805 


AB033281 


Homo sapiens 


F-box and WD-repeats protein beta- 
TRCP2 isoform C 


Z5 17 


inn 

lUU 


806 


U87305 


Rattus 
norvegicus 


transmembrane receptor UNC5H1 


jZj / 


on 


807 


AF1 18889 


Rattus 
norvegicus 


b-tomosyn isoform 




07 

7 1 


808 


AF226993 


Rattus 
.norvegicus 


selective L1M binding factor 


o/yj 


0<\ 


809 


W19919 


Homo sapiens 


Human Ksr-1 (kinase suppressor of 
Ras). 


J7^7 


00 

yy 


810 


AL03I782 


Homo sapiens 


dJ708F5.1 (PUTATIVE novel 
Collagen aipna 1 jljlkji protein ) 


IDHO 


1UU 


811 


AC002542 


- 

Homo sapiens 


similar to C elegans r 1 1 aiu.j, o\)/o 

eimilaritv tf\ 769001 /TPTTVol IQn^lQA 

suniianiy 10 z>oozy / ^Jrtu.g j x moiy) 


ZZy** 


inn 

1UU 


812 


Uo324o 


Homo sapiens 


copine I 


Ov/O 




813 


AF242552 


Gallus gallus 


retinovin 


QA $ 

7HJ 




814 


X52332 


Homo sapiens 


zinc finger protein 1 0 


1651 


93 


815 


X52332 


Homo sapiens 


zinc finger protein 1 0 


Z4ZJ 


OO 

yy 


816 


Y0963 1 


Homo sapiens 


riDr i protein 


zyj 3 


OO 

yy 


817 


X71997 


Rattus 
norvegicus 


myosin I 


3883 


98 


818 


AY004877 


Mus musculus 


cytoplasmic dynein heavy chain . ' 


1 1 11D 


Oft 
70 


819 


Y27196 


Homo sapiens 


Human cyclic nucleotide 
phosphodiester PDE8B(E) ammo 
acid sequence. 




inn 


820 


AF081947 


Mus musculus 


tektin 


1134 


81 


82 1 


AL035106 


Homo sapiens 


dJ998Cll.l (continues in 
Em:AL445192 as bA269H4.1) 


0*7 1 

871 


i f\t\ 
100 


822 


AF022795 


Homo sapiens 


TGF beta receptor associated protein- 
1 


7ft^ 


OA 


823 


AF0 15770 


Mus musculus 


radical fringe 


1 /IT) 
14ZZ 


so 


824 


U82695 


Homo sapiens 


expressea-Xqzoo 1 o protein 


1 /l/l/l 


oo 
yy 


825 


X77371 


Mesocricetus 
auratus 


CUR1 


0*fl 


7ft 
/O 


ozo 


ArJUHj /o 


Homo sapiens 


isj/\auo /o proieui 


ooA 


70 


827 


AL049733 


Homo sapiens 


AF875H3.1 (APK1 antigen) 


1584 


72 


828 


AF222980 


Homo sapiens 


disrupted in ocnizopnrenia i protein 




inn 

JUU 


829 


Z3I560 


Homo sapiens 


sox-2 


1 Ooj 


i inn 


830 


AF295773 


Homo sapiens 


ral guanine nucleotide dissociation 
stimulator 


4717 


99 


83 1 


AB041926 


Homo sapiens 


GCK tamily kinase MINlw 


0500 


inn 

1UU 


832 


L04948 


Saccharomyce 
s cerevisiae 


mitochondrial transporter protein 

r— : i 




q^ 


833 


AJ007012 


Mus musculus 


Fish protein 


O n /l 


QA 

y*f 


834 


Z34289 


Homo sapiens 


nucleolar phosphoprotein pi 30 




oo 
yy 


835 


tii Ann t 

U10991 


Homo sapiens 


G2 




Oft 

yo 


836 


AF230877 


Homo sapiens 


MIP-T3 


2945 


99 


837 


AJOZOO 


Homo sapiens 


protein-tyrosine phosphatase 


i 77^4 




838 


X56958 


Homo sapiens 


ankyrin (brank-2) 


9631 


100 


839 


AC024791 


Caenorhabditis 
elegans 


contains similarity to beta-lactamases 


370 


24 
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SEQ 
10 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 

i 


SMITH- 
WATERMAN 


% 

IDENTITY 


840 


i D83197 


Homo sapiens 


ankyrin repeat protein 


802 


99 


841 


AF053711 


Serinus 
can aria 


neurofilament medium subunit 


192 


31 


842 


AF283772 


Homo sapiens 


similar to nomo sapiens noosomai 
proiem i*iu encoucu oy vjcudoiik 
Accession Number L25899 


oon 

yyu 


OA 

yo 


843 


1 U76343 


Homo sapiens 


GABA transport protein 


2992 


98 


1 OA A 

844 


. Y13645 


Homo sapiens 


uroplakin 11 


07/ 


1 AA 


845 


D21064 


Homo sapiens 


similar to rat genera] mitochondrial 
matrix processing protease mRNA 

CQ ATMPP^ 




99 


9 A A. 
540 


API WO*) 

at i yZJZZ 


xiomo sapiens 




7047 


inn 

1UU 




API OOO*) 
AT lyZDZZ 


Ufvm/v nn l on P ■ . 

nomo sdpicub 


'KTiPtnflTin.PirV P^ nrntpitv "NTPP1 


S479 


inn 


CM Q 
OHO 




riomo sapiens 


aIam ft of inn far*#nr— 1 

eiongauon iacior ~ 1 -doui 


1 1£9 
1 10Z 


inn 

1 vU 


fiAO 

o^y 




nomo sapiens . 


T*P9719'*Q 1 


9977 
zz. / / 


^7 
o / 


8S0 


AC003682 


Homo sapiens 


R28830 1 


2401 


100 


851 


A T 101 COO 

AL121583 


Homo sapiens 


DA3 joInz. I (novel protein j 


izi 


01 


852 


Z,4o4 / D 


Homo sapiens 


Alii AAiriflMflfl wn/Yl 1 1 fit 

giucoKinase regulator 


J 1 JJ 


oo 


853 


Z83844 


Homo sapiens 


dJ37E16.2 (SH3-domain binding 
protein 1) 


1884 


98 


854 


AF233323 


Homo sapiens 


Fas-associated phosphatase- 1 


390 


JO . 


8SS 


AF062741 


Rattus 
norvegicus 


pyruvate dehydrogenase phosphatase 
isoenzyme 2 


447 


80 


856 


"\7 (1/411 

Y11411 


Homo sapiens 


pristanoyl-CoA oxidase 


3595 


98 


857 


X / Aril OO 

M97188 


Strongylocentr 
otus 

purpurauLS 


tektin Al 


290 


A£. 

46 












858 


AB001105 


Homo sapiens 


hippocalcin-like protein 4 


995 


100 


oca 
859 


API Z/tTO 1 

Ar 104791 


Homo sapiens 


putative Jo JKUa protein 


1 tyj 


1 AA ' 
1UU 


860 


a cono i n 

AF2981 17 


Homo sapiens 


nomeooox protein u 1 Az 


14/ / 


93 


QC 1 
00 I 


A PA 1 COiC>f 

Arl)15zo4 


Kattus 
norvegicus 


golgi peripheral membrane protein 

pOJ 


1 OA 

lozU 


ol 


862 


X16901 


Homo sapiens 


30kb subunit of RAB30/74 


1284 


100 


863 


M12140 


Homo sapiens 


envelope protein 


. 202 


81 


0£ A 

864 


AF161459 


Homo sapiens 


HSPC109 


815 


no 

98 


865 


AL1 09983 


Homo sapiens 


dJ718Pll. 1.1 (novel class II 
aminotransferase similar to serine 
palmotyltransferase (isoform 1)) 


444 


100 


OOO 




"D A 4+11 A 

Kattus 
norvegicus 


aipna- i-roacrogioDunn 


III 




00/ 


fXTZ /ZOO J 


nomo sapiens 


OAnliwi n 

gepnynn 


3 to J 


inn 


000 




jvius museums 


ftKii|in-0 

nuumi-z 


^9^R 
jZjO 


»7 
O / 


RAO 


YQ9A0A 


xiomo sapiens 


IlDUlLn-Z 




00 

yy 


870 


AJ297743 


Mus muscuius 


torsinB protein 


169 


43 


o/J 


AJz /OJlJ 


Homo sapiens 


phospholipase C-beta-la 


OZJO 


yy. 


0/2 




Homo sapiens 


ubiquitin-specific protease 3 


zjo 


43 


873 


Y91955 


Homo sapiens 


Human cytoskeleton associated 
protein i u i ols-r- J u;. 


535 


100 


874 


AJ000414 


Homo sapiens 


Cdc42-interacting protein 4 


1136 


53 


one 

875 


AF265555 


Homo sapiens 


ubiquitin- conjugating BIR-domain 
enzyme ArUj^LUN 


oil 


1 AA 

100 


876 


Y48586 


Homo sapiens 
_ 


Human breast tumour-associated 
protein 47. 


2537 


98 


877 


ATI 1 AO 

AF182198 


Homo sapiens 


intersectin 2 long isoform 


8764 


99 


878 


L17308 


Gossypium 
niioULuiii 


proline-rich cell wall protein 


192 


35 


879 


AF177169 


Homo sapiens 


tropomodulin 2 


1769 


100 


880 


W03627 


Homo sapiens 


Human follicle stimulating hormone 
GPR N- terminal sequence. 


210 


23 
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SEQ 
ID 

NO: 


ACCE&iOrf 
NUMBER 


— SWSCIES 


DESCRIPTION 


SMITH- 
WATERMAN 


% 

IDENTITY 


881 


AL021068 


Homo sapiens 


dJ206D15.3 


2615 


99 


882 


A AftAC/l AO 

AC005498 


Homo sapiens 


KJ 1 OOj_2 


J 10 




883 


AF165518 


Homo sapiens 


MAGOH isofonn 


182 


94 


OO A 

884 


T""\1 toil 

D2121 1 


Homo sapiens 


protein tyrosine phosphatase (PTP- 

D AC +\rr\a 1\ 

u as, iype j ) 






oo5 


U 13045 


nomo sapiens 


nuciear respiratory iacior-z suounit 
beta 1 


ooy 


oz 


000 


X52836 


nomo sapiens 


tryptopnan nyaroxyiase (J\j\ i - <¥¥\) 




08 

yo 


887 


Vf 1 ACC 

X51466 


Homo sapiens 


elongation factor 2 




1UU 


888 


AB039903 


Homo sapiens 


interferon-responsive finger protein 1 
long form 


1096 


98 


889 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


3130 


100 


890 


AJ243396 


Homo sapiens 


voltage-gated sodium channel beta-3 
subunit 




1 AA 
100 


OQ1 

891 


Wo792o 


nomo sapiens 


Fragment of human secreted protein 
encoucu oy gene **» 


^01 

jy i 


inn 

1UU 


892 


AB020598 


Homo sapiens 


peptide transporter 3 


3017 


100 


893 


Y66648 


Homo sapiens 


Membrane-bound protein PROl 120. 


4722 


99 


894 


Y66648 


Homo sapiens 


Membrane-bound protein PROl 120. 


ioOo 


96 


895 

* 


A29218_cd 
1 


IT ~ • 

Homo sapiens 


t t\ \TAlf 1 AAO TTVVT A ~ _1 ?_ ^ 

19-NOV-1998 DNA encoding G- 
protein coupled 7 TM receptor with 
AAUKi j activity. 


2178 


1 A A 

J 00 


896 


AJ000332 


Homo sapiens 


Glucosidase II 


5063 


99 


897 


"V AO C A 

X98259 


Homo sapiens 


M-phase phosphoprotein 8 


1 no c 


1 AA 

1UU 


898 


X57110 


Homo sapiens 


c-cbl protein 




OO 


899 


X63652 


Homo sapiens 


inter-alpha-trypsin inhibitor heavy 
chain ITMl 


33 /O 


no 

9o 


AAA 

900 


X85134 


Homo sapiens 


RB protein binding protein 


Jo 


OO 

yy 


A A 1 

901 


111 

LI lo/2 


Homo sapiens 


zinc finger protein 




CO 
JO 


902 


Y85565 


Homo sapiens 


Human nomoiogue 01 UiNLOJ (Hs- 
uiNt».-o.J/zj sequence. 


1/CO 

ioy 


00 


AA-J 

9U3 


A54o7i 


Homo sapiens 


ras related protein Rab5 b 




inn 


OA/1 


zyo/oo 


Homo sapiens 


piaKopiunn j 




inn 


one 
yiD 


A I AO COAC 


Homo sapiens 


ntlfi AinaT'i AO 1 A«*AfA ■ r% 

nypotneticai protein 


0^0 


oo 
yy 


yuo 


A CrtC 1 TOO 


Homo sapiens 


aiapnanous i 


oUl 




om 
yu/ 


AtzUoDjO 


nomo sapiens 


nucieouue oinaing protein, inojt 


1 J /Z 


inn 

1UU 


one 
yuo 


T T^OO/lA 

u /y/w 


tiomo sapiens 


serine/ mreonine protein Kinase 




OR 

yo 


yuy 


u /yz4u 


Homo sapiens 


senne/inrconine procein Kinase 




oo 
yy 


910 


AJ 132545 


Homo sapiens 


protein kinase 


2921 


100 


A 1 1 

911 


All 1?\CA C 

AJ 132545 


Homo sapiens 


protein kinase 


1637 


OO 

99 


A 1 *"> 

912 


AT 1 O 1 *7*3 *7 

AL121733 


Homo sapiens 


hypothetical protein 


1344 


AO 

99 


913 


Y67579 


Homo sapiens 


Human death inducer-obliterator 1 
\iJi\j- 1 ) poiypepuue. 


1 JOO 


1 AA 

1UU 


01/1 

y i** 


AO /J4Z 


nomo sapiens 


Unman niaht 1 on/Q V^/Mvml/^oiip 

iiuJTjan giani larvae ijumuJOgue 


J J J / 


00 

yy 


915 


X87342 


Homo sapiens 


Human giant larvae homologue 


3495 


96 | 


01 C 

yjo 


M9 43 02 


Homo sapiens 


j am in oi 


OUT 


oa 

yj 


917 


A TA 1 1 CC A 

AJ011654 


Homo sapiens 


triple LIM domain protein 


3432 


1 A A 

100 


Al O 

918 


A 1 1 O 1 OAA 

AJ131899 


Rattus 
norvegicus 


proline rich synapse associated 
proiein i 


5776 


05 


a i n 

919 


Ar0549oo 


Homo sapiens 


putative transmembrane GTPase 


lolo 


1 A A 
1UU 


920 


U95822 


Homo sapiens 


putative transmembrane GTPase 


1237 


100 


921 


Yl 1588 


Homo sapiens 


apoptosis specific protein 


1 y| AO 

1492 


1 AA 

100 


922 


X84195 


Homo sapiens 


acylphosphatase 


CIA 

510 


1 A A 

100 


923 


U72882 ! 


Homo sapiens 


interferon-induced leucine zipper 
protein 


1409 


99 


924 


AE000660 


Homo sapiens 


hADV36Sl 


573 


100 


925 


AF126245 


Homo sapiens 


acyl-Coenzyme A dehydrogenase-8 
precursor 


2162 


100 
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SEQ 
ID 

NO: 


Accessible 

NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


926 


AE001968 


Deinococcus 
radiodurans 


hypothetical protein 


147 


27 


927 


W81576 


Homo sapiens 


EBV-induced G-protein coupled 
receptor (EBI-2) polypeptide. 


1778 


100 


928 


U01317 


Homo sapiens 


beta-globin 


687 


94 


929 


X98333 


Homo sapiens 


organic cation transporter 


2933 


100 


930 


Y91444 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 42 SEQ ID 
NO: 165. 


1401 


100 


931 


Y91644 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 43 SEQ ID 
NO:317. 


1243 


100 


932 


D90279 


Homo sapiens 


collagen alpha 1(V) chain precursor 


569 


39 


933 


Z31560 


Homo sapiens 


sox-2 


1587 


96 


934 


AF 147790 


.Homo sapiens 


transmembrane mucin 12 


3047 


99 


935 


Z85996 


Homo sapiens 


match: multiple proteins; match: 
Q08151 P28185 Q01 11 1 Q43554; 
match: Q08150 Q40195 P20340 
Q39222; match: Q40368 P36412 
P40393 Q40723; match: CE01798 
Q38923 Q40191 Q41022;match: 
Q39433 Q40177 Q40218Q08146; 
match: P10949 PI 1023 Q16948 
Q20337; match: Q25389 P25228 
P20336 P05713; match: P35276 
Q08147 PI 7609 P22I28; match: 
Q15771 P36410 P35291; GTP- 
binding 


726 


94 


936 


AB041533 


Homo sapiens 


spenn antigen 


1054 


38 


937 


X91906 


Homo sapiens 


voltage-gated chloride ion channel 


3914 


100 


938 


AB032481 


Homo sapiens 


homeobox transcription factor 


1744 


100 


939 


AF111106 


Homo sapiens 


protein serine/threonine phosphatase 
4 regulatory subunit 1 


4682 


99 


940 


Y 17999 


Homo sapiens 


DyrklB protein kinase 


3331 


99 


941 


AF305872 


Homo sapiens 


thyroglobulin 


455 


92 


942 


AF263462 


Homo sapiens 


cingulin 


5939 


99 


943 


AK024442 


Homo sapiens 


FLJ00032 protein 


1616 


61 


944 


Y35911 


Homo sapiens 


Extended human secreted protein 
sequence, SEQ ID NO. 1 60. 


262 


35 


945 


AB015320 


Homo sapiens 


sigmalB subunit of AP-1 clathrin 
adaptor complex 


599 


71 


946 


Z82287 


Caenorhabditis 
elegans 


ZK550.2 


229 


35 


947 


D84223 


Homo sapiens 


leucyl tRNA synthetase 


6207 


99 


948 


U49057 


Rattus 
norvegicus 


rA9 


3846 


62 


949 


AK000568 


Homo sapiens 


unnamed protein product 


1659 


100 


950 


AL021578 


Homo sapiens 


dJ453C 12.6.1 (uncharacterized 
hypothalamus protein (isoform 1)) 


257 


42 


951 


AB032435 


Homo sapiens 


differentiation-associated Na- 
dependent inorganic phosphate 
cotransporter 


3063 


99 


952 


AF1 10532 


Homo sapiens 


uncoupling protein UCP-4 


1561 


100 


953 


X83587 


Mus musculus 


1A13 protein 


1420 


59 


954 


AL031665 


Homo sapiens 


dJ545Ll 7.5.1 (novel protein) 


386 


53 


955 


Y87600 


Homo sapiens 


Human fatty acid synthase-like 
protein (HFASLP). 


2377 


100 


956 " 


Y99421 


Homo sapiens 


Human PR01433 (UNQ738) amino 
acid sequence SEQ ID NO:292. 


522 


55 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


957 


U68535 


Mus musculus 


aldo-keto reductase 


A C 1 

451 


73 


958 


AC007067 


Arabidopsis 
thaliana . 


T10O24.10 


1594 


57 


959 


U72194 


Mus musculus 


muskelin 


Oft/in 

3947 


99 


960 


AE003661 


Drosophila 
melanogaster 


CGI 5 168 gene product 


277 


54 


961 


X80332 


Mus musculus 


rab20 


983 


82 


962 


Y67315 


Homo sapiens 


Human secreted protein BL89_13 
amino acid sequence. 


3916 


99 


963 


Y67315 


Homo sapiens 


ft a 1 . • T^Y Oft 1 O 

Human secreted protem BL89_13 
amino acid sequence. 


3916 


99 


964 


L32602 


Rattus 
riorvegicus 


homeodomain 159..341 


1821 


96 


965 


Z97832 


Homo sapiens 


(U329A5.3 (KIAA06460 protein) 


3581 


99 


966 


W88995 


Homo sapiens 


Polypeptide fragment encoded by 
gene 146. 


176 


39 


967 


U 12465 


Homo sapiens 


ribosomal protein L35 


604 


100 


968 


AF151803 


Homo sapiens 


CGI-45 protein 


1101 


78 


969 


W74865 


Homo sapiens 


Human secreted protein encoded by 
gene 137 clone HMWIF35. 


1348 


98 


970 


L21936 


Homo sapiens 


succinate dehydrogenase flavoprotein 
subunit 


703 


100 . 


971 


AJ133521 


Drosophila 
buzzatii 


protease, reverse transcriptase, 
ribonuclease H, integrase 


194 


23 


972 


AC006017 


Homo sapiens 


N-acetylgalactosaminyJtransferase; 
similar to Ql 0473 (PID:g 17095 59) 


3271 


100 


973 


Z81317 


Schizosacchar 
omyces pombe 


DNA2-NAM7 helicase family 
protein 


685 


31 


974 


Ml 7885 


Homo sapiens 


acidic nbosomal phosphoprotein (P0) 


792 


100 


975 


U22829 


Mus musculus 


P2Y purinoceptor 


399 


40 


976 


AL132772 


Homo sapiens 


dJ1013A22.1 (hepatic nuclear factor 
4, alpha) 


2466 


99 


977 


AC003973 


Homo sapiens 


ZNF91L 


1550 


. 43 


978 


J04031 


Homo sapiens 


MDMCSF (EC 1.5.1.5; EC 3.5.4.9; 
EC 6.3.4.3) 


2824 


63 


979 


AF136715 


Homo sapiens 


taxol resistant associated protein 


217 


76 


980 


AF136715 


Homo sapiens 


taxol resistant associated protein 


306 


95 


981 


292822 


Caenorhabditis 
elegans 


ZK520.1 


1109 


44 


982 


AJ295149 


Homo sapiens 


putative dipeptidase 


1564 


99 


983 


AL021331 


Homo sapiens 


dJ366N23.3 (KIAA0173 and 
Tubulin-Tyrosine Ligase LIKE) 


1492 


100 


984 


AL161501 


Arabidopsis 
thaliana 


putative adenosine deaminase 


370 


38 



TABLE 3 



SEQ 

m 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


2 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 4.259e-14 97-120 


3 


BL00298 


Heat shock hsp90 proteins family 
proteins. 


BL00298A 10.97 1.000e-4074- 
119 BL00298E 27.30 1.000e-40 
321-376 BL0O298F 11.21 l.OOOe- 
40 409-464 BL00298H 20.50 
1.000e-40 553-607 BL00298C 
16.40 2.286e-40 186-230 
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I 
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SEQ 
ID 

NO: 


j ACCESSION 
NO. 


DESCRIPTION 

■J 


RESULTS* 








BL00298B 15.64 1.290e-39 134- 
181 BLOUzyou 24.57 5.345e-39 
465-520 BL002981 30.07 7.818e- 

jh D01-/IJ OLiUU/yoL/ 1 / .7 / 

6226e-33 242-282 


4 


PR00237 


RHODOPSIN-LIKE GPCR 

CI FDCD "C A \/m V OT/^VTATTTDC 


PR00237A 11.484.316e-13 57-82 


5 


PD02454 


! ! ! ! PROTEIN ALU SUBFAMILY 

11/ A TiVTTXTO CXTTD1/ Vfl I/* 1 ! CAD 

WARNING ENTRY NUCLbAK 
PHOSPHO. 


PD02454B 11.61 4.309e-17 75- 

t AO 

103 


6 


DM00864 


EGF-LKE DOMAIN. 


DM00864A 15J21 7.429e-0998- 
119 


7 


PR00237 


RHODOPSIN-LIKE UrLR 

OT TDDDCA \A11 V CT/"2Xt A TT IDC 


PR0Q237A 11.48 1.750e-ll 29-54 

DDAAOOTri Q O/l *7 AAAa AO 100 

160 PR00237B 13.50 8.250e-09 
61-83 


9 


nrnAorc 

PFO0855 


PWWP domain proteins. 


Pr00855 13.75 5.667e-15 272-289 


10 


BL00139 


Eukaryotic thiol (cysteine) proteases 
cysteine proteins. 


BL00139D 9.24 4.400e-l 1 391- 
408 BL00139A 10.29 7.511e-09 
67-77 


12 


BL01113 


C 1 q domain proteins. 


BL01 1 13B 18.26 9.294e-19 689- 
725 BL01113C13.184.857e-ll 
757-777 BL01113D7.472.161e- 
10 790-800 


. 13 


BL01113 


Clq domain proteins. 


BL01113B 18.26 3.813e-14 599- 
635 BL01113C 13.18 4.857e-U 
667-687 BL01113D7.47 2.161e- 
1 0 700-710 


14 


BL00594 


Aromatic amino acids permeases 
proteins. 


la f t\f\ crsA a 1^ ^ mi« in cf\ e\ a 

BL00594A 16.75 6.53 le- 10 50-94 


15 


BL01047 


Heavy-metal-associated domain proteins. 


BL01047B 19.73 4.91 3e- 13 707- 

TOO 

728 


16 


PR00625 


DNAJ PROTEIN FAMILY 

C T/"*»XT A Tl I'D "C 

SIGNATURE 


PR00625A 12.84 7.462e-18 310- 
330 PR00625B 13.48 3.939e-15 
340-361 


18 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 3.700e-09 144- 
162 


20 


PR00741 


GLYCOSYL HYDROLASE FAMILY 
29 SIGNATURE 


PR00741D 16.11 9.082e-21 175- 
195 PR00741F 14.66 9.262e-21 
243-265 PR00741B 14.23 1.947e- 
18 128-145 PR00741G9.29 
2.180e-17 318-340 PR00741C 
9. 16 7.328e-17 147-166 
PR00741H 10.32 2.141e-13 351- 
374 PR00741 A 924 3.596e-13 
89-105 PR00741E 13.39 3.535e- 
12 215-232 


22 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00I07A 18.39 3.647e-20 117- 

1 AO OT AA1A*7"D 11 11 1 AAA« \£ 

148 BLQQ1G7B 13.31 l.OOOe-lo 
182-198 


23 


BL00107 


Protein kinases ATP-binding region 
proteins. 


TNT AA1 AT A lO 1A 1 £f\r\~ 10/ 

BL00107A 18.39 1.600e-23 126- 
157 


24 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.600e-23 126- 
157 


27 


BL00239 


Receptor tyrosine kinase class II proteins. 


BL00239B 25.15 2.324e-16 91- 
1 oo 


28 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 3.250e-10 681-694 
BL00018 7.41 6.400e-l 0 717-730 


29 


BL00018 


EF-hand calcium-binding domain 


BL00018 7.41 3.250e-10 681-694 



152 



WO 01/57190 PCT/US01/04098 



SEQ 
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NO. 1 


DESCRIPTION 

i 


RESULTS* 






proteins. 


BL00018 7.41 6.400e-10 717-730 


30 


BL01113 


Clq domain proteins. 


BL01 1 13A 17.99 9.308e-09 54-81 


33 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD01 168L 9.47 1 ,667e-09 401- 
416 


34 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD01 168L 9:47 1 .667e-09 41 1- 

426 ' 


36 


PR00426 


C5A-ANAPHYLATOXIN RECEPTOR 
SIGNATURE 


PR00426D 10.59 3.618e-12 110- 

1 oo 

122 




PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 2.049e-10 1080- 
1135 


38 


BL00350 


MADS-box domain proteins. 


BL00350 20.79 1.000e-40 1-55 


40 


BL00123 


Alkaline phosphatase proteins. 


BL00123B 19.31 1.0O0e-40 9O- 
133 BL00123C 24.61 1.000e-40 
145-195 BL00123E 22.25 l.OOOe- 
40 304-358 BL00123G 26.01 
l.OOOe-40 438-488 BL00123F 
19.03 8.714e-35 364-399 
BL00123A 10.809.000e-24 52-77 
BL00123D 12.73 1.000e-17216- 
229 


44 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.800e-l 4 346-359 
PD00066 13.92 4.600e-14 486-499 
PD00066 13.92 L000e-13 374-387 
PD00066 13.92 6.000e-13 458-471 
PD00066 13.922.714e-12 234-247 
PD00066 13.92 3.143e-12430-443 
PD00066 13.92 8.714e-12 514-527 
PD00066 13.92 3.739e-ll 402-415 
PD00066 13.92 2.038e-10 318-331 


45 


DM00973 


3 kw RESISTANCE BENOMYL 
YLL028 W CYCLOHEXIMIDE. 


DM00973A 21.17 2.946e-10 180- 
217 


47 


BL00649 


G-protein coupled receptors family 2 
proteins. 


BL00649C 17.82 1.682e-10475^ 
501 BL00649B 20.68 7.387e-09 
417-463 


50 


PD00066 


PROTEIN ZINC-FrNGER METAL- 
BINDI. 


PD00066 13.92 8.200e-16 445-458 
PD00066 13.92 5.846e-15 305-318 
PD00066 13.92 l.OOOe-14 221-234 
PD00066 13.92 l.OOOe-14 417-430 
PD00066 13.92 2.800e-14 249-262 
PD00066 13.92 2.800e-14 277-290 
PD00066 13.92 8.800e-14 333-346 
PD00066 13.92 9.400e-14 361-374 
PD00066 13.92 4.000e- 13 389-402 
PD00066 13.92 6.571e-12 473-486 


51 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 1.000e-40417- 
464 BL00226B 23.86 3.348e-35 
251-299 BL00226C 13.23 1.429e- 
24 316-347 BL00226A 12.77 
1.857e-15 151-166 


52 


PR00217 


43 KD POSTSYNAPTIC PROTEIN 
SIGNATURE 


PR00217C 10.91 5.648e-09 133- 
149 


53 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 1.000e-40 143- 
191 BL00232A 27.72 2.350e-28 
49-82 BL00232B 32.79 7.052e-21 
252-300 BL00232C 10.65 6.625e- 
20 250-268 BL00232B 32.79 
1.314e-ll 367-415 BL00232C 
10.65 9.308e-10 470-488 


54 


BL00303 


S-100/ICaBP type calcium binding 


BL0O3O3B 26.15 8.759e-23 125- 
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NO. 
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RESULTS* 






protein. 


162 BL00303A 21.77 1.000e-21 
82-119 


58 


PR00378 


INOSITOL PHOSPHATASE 
SIGNATURE 


PR00378D 16.86 1.000e-15 242- 
261 PR00378B 13.80 9.250e-13 
109-129 


59 


PR00425 


BRADYKININ RECEPTOR 
SIGNATURE j 


PR00425C 13.23 9.040e-12 120- 
140 


60 ; 


BL00280 


Pancreatic trypsin inhibitor (Kunitz) 
family proteins. 


BL00280 24.61 6.727e-38 238-282 
BL00280 24.61 1.514e-30 294-338 


65 


BL01019 


ADP-ribosylation factors family proteins. 


BL01019A 13.20 1222e-ll 43-83 


. 68 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFANflLY SIGNATURE 


PR00237E 13.03 5.091e-13 188- 
212 PR00237G 19.63 7.207e-13 
268-295 PR00237A 1 1 .48 4.375e- 
1124-49 PR00237C 15.69 
3.057e-10 101-124 PR00237D 
8.94 4.750e-10 137-159 
PR00237F 13.57 5.364e-10230- 
255 PR00237B. 13.50 9.438e-10 
57-79 


70 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.93 8e-28 31-70 


71 


PR00830 


ENDOPEPT1DASE LA (LON) SERINE 
PROTEASE (S16) SIGNATURE 


PR00830A8.41 8.759e-12348- 
368 


72 


BL00120 


Lipases, serine proteins. 


BL00120B 11.37 2.149e-10 148- 
163 


77 


PR00753 


1 - AMINOCYCLOPROPANE- 1 - 
CARBOXYLATE SYNTHASE 
SIGNATURE 


PR00753E8.01 3.552e-ll 191- 
216 PR00753D 6.85 2.778e-09 
131-153 


78 


PR00506 


D21 CLASS N6 ADENINE-SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


PR00506C 19.40 8.017e-0996- 
119 


82 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.571e-16 436- 
467 


84 


BL00675 


Sigma-54 interaction domain proteins 
ATP-binding region A proteins. 


BL00675A 24.86 8.800e-10 256- 
300 


85 


BL00027 


'Homeobox 1 domain proteins. 


BL00027 26.43 2286e-30 1 17-160 


87 


BL00250 


TGF-beta family proteins. 


BL00250A 21 .24 6.786e-36 264- 
300 BL00250B 27.37 1.450e-26 
328-364 


91 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 9.250e-17 10-35 
BL00215A 15.82 6.000e-16 221- 
246 BL00215A 15.82 7.857e-12 
108-133 BL00215B 10.44 9.526e- 
11 168-181 


| 92 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.526e-24 324-367 


95 


PR00094 


ADENYLATE KINASE SIGNATURE 


PR00094C 12.94 1.000e-08 119- 
136 


96 


PD02327 


GLYCOPROTEIN ANTIGEN 
PRECURSOR IMMUNOGLO. 


PD02327B 19.84 2.091e-09 143- 
165 


97 


BL00752 


XPA protein. 


BL00752B 19.17 7 J09e-09 28-72 


98 


PR00876 


NEMATODE METALLOTHIONEIN 
SIGNATURE 


PR00876B 7.66 2.268e-10 135- 
149 


99 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.824e-12 122- 
141 


| 100 


BL00027 


•Homeobox' domain proteins. 


BL00027 26.43 7.429e-31 1 18-161 


101 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 6.870e-12 370-387 
BL00028 16.07 6.885e-ll 398-415 
BL00028 16.07 8.269e-ll 342-359 
BL00028 16.07 4J00e- 10 229-246 
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BL00028 16.07 6. lOOe- 10 258-275 


102 


PR00048 


C2H2-TYPE ZINC FINGER 
SIGNATURE 


PR00048A 10.52 7.750e-14 665- 
679 PR00048A 10.52 8.500e-14 
581-595 PR00048A 10.52 9.250e- 
14 637-651 PR00048A 10.52 
2.059e-12 609-623 PR00048A 
10.52 2.5 88e-12 469-483 
PR00048A 10.52 7.353e-12 553- 
567 PR00048A 10.52 2.895e-ll 
525-539 PR00048A 10.52 4.31 6e- 
11 441-455 PR00048A 10.52 
5263e-l 1413-427 PR00048B 
6.02 2. 125e- 10 569-579 
PR00048B 6.02 4.938e-10 513- 
523 PR00048A 10.52 5.696e-10 
497-51 1 PR00048B 6.02 8.875e- 
10 429-439 PR00048B 6.02 
1.000e-09 457-467 PR00048B 
6.02 6.684e-09485-495 


103 


PR00195 


DYNAMIN SIGNATURE 


PR00195A 1 1.94 5.364e-22 31-50 
PR00195B 9.47 1.783e-21 56-74 
PR00195C 11.50 3.455e-21 126- 
144 PR00195D 11.76 8.71 4e-21 
175-194 PR00195F 16.20 8.500e- 
20 217-237 PR00195E9.82 
8.650e-20 194-211 


104 


BL01113 


Clq domain proteins. 


BL01113A 17.99 1.865e-09 121- 
148 BL01 1 13A 17.99 5.846e-09 
82-109 


105 


BL00420 


Speract receptor repeat proteins domain 
proteins. 


BL00420A 20.42 6.400e-l 1 70-99 
BL00420A 20.42 8.525e-10 73- 
102 BL00420A 20.42 5.708e-09 
85-114 


108 


PR00860 


VERTEBRATE METALLOTHIONEJN 
SIGNATURE 


PR00860B 7.04 2.929e-20 27-41 
PR00860A 5.46 5.500e-l 65-18 
PR00860C9.61 1.474e- 14 41-51 


112 . 


BL01031 


Heat shock hsp20 proteins family profile. 


BL01031C 17.68 6.400e-10 122- 
147 


114 


DM01840 


kw SPAC24B1 1 .09 R07E5.13. 


DM01 840B 22.04 2.688e-40 59- 
103 DM01840A 10.95 9.571e-13 
31-43 


115 


BL01126 


Elongation factor Ts proteins. 


BL01126A 18.48 2.3 17e-30 46-89 
BL0U26B 13.15 7.387e-19 116- 
135 BL01126C9.209.735e-ll 
190-203 


116 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 4.375e-21 35-85 


118 


BL00437 


Catalase proximal heme-ligand proteins. 


BL00437A 18.82 1.000e-4049- 
101 BL00437B 1628 1.000e-40 
114-168 BL00437C 21.86 l.OOOe- 
40190-239 BL00437D 25.72 
1 .000e-40 248-30 1 BL00437E 
23.95 1.000e-40 327-379 


119 


BL00140 


Ubiquitin carboxyl-tenninaJ hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 8274e-14 164- 
208 BL00140C 1 1.80 5.444e-10 
77-102 


120 


BL00224 


Clathnn light chain proteins. 


BL00224B 16.94 6.712e-10 95- 
148 


j 122 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 1.000e-40 16-62 


123 


PR00041 


CAMP RESPONSE ELEMENT 


PR00041D 7.95 2.906e-09 24-41 
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BINDING (CREB) PROTEIN 
SIGNATURE 




124 


PR00041 


CAMP RESPONSE ELEMENT 
BINDING (CREB) PROTEIN 
SIGNATURE 


PR00041D 7.95 2.906e-09 24-41 


125 


BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061C 7.86 3.250e-10212- 
222 


126 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.400e-25 251-290 


127 


PR00318 


ALPHA G-PROTEIN (TRANSDUCIN) 
SIGNATURE 


PR00318D 16.28 1.900e-34219r 
248 PR00318B 14.79 3.455e-27 

1 O 1 A1 nn AA1 1 rt /-» in An 1 AAA. 

168-191 PR00318C 12.09 y.OOOe- 
23 197-215 PR00318A7.84 
1 .600e- 1 9 3 5-5 1 PR003 1 8E 723 
2.500e- 12 265-275 


128 


PR00927 


ADENINE NUCLEOTIDE 
TRANSLOCATOR I SIGNATURE 


AnAAAATP 1 j| AM ft 1 A ^**t OA 

PR00927E 14.93 9.743e-10 67-89 
PR00927B 14.66 4.575e-09 69-91 


130 


BL00824 


Elongation factor 1 beta^etaVdelta chain 
proteins. 


BL00824B 9.21 7.750e-22 133- 
153 


131 ; 


BL00824 


Elongation factor 1 betaftetaVdelta chain 
proteins. 


BL00824C 14.58 1.000e-40 166- 
204 BL00824D 14.04 1.621e-38 
204-239 BL00824B 9.21 7.750e- 
22 133-153 BL00824E 12.49 
l.OOOe- 19 247-263 


132 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


nnAAiAnrt a a o rt tia» i *> iaaa 

PR00209B4.88 9.222e-13 1209- 
1228 


133 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 9.222e-13 1 168- 
1187 


134 


PR00708 


ALPHA- 1 -ACID GLYCOPROTEIN 
SIGNATURE 


PR00708D 14.67 1.000e-27 141- 
168 PR00708C 11.77 1.643e-25 
98-120 PR00708B 15.15 2.1 74e- 
24 73-95 PR00708E 13.33 
1.600e-21 189-207 PR00708A 
14.40 2.636e-21 51-70 


135 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 8.468e-13 126- 
145 


136 


PF00023 


Ank repeat proteins. 


nTiAAAA<N A 1 ^ /V*» /% 4 A n #S ^ 

PF00023A 16.03 3.250e-10201- 
217 


137 


BL00471 


Small cytokines (intercrine/chemokine) 
C-x-C subfamily signat. 


BL0047 1 23 .92 7.480e- 1 0 42-90 


140 


PR00205 


CADHERIN SIGNATURE 


PR00205B 1 1.39 5.582e-10 328- 

*y a z nn AAAAfn 11 *»a a ai o i r\ 

346 PR00205B Il.399.0l8e-I0 
543-561 


141 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 7.704e-09 976- 
1027 


143 


PR00979 


TAFAZZIN SIGNATURE 


PR00979E 10.83 5.950e-26 192- 
214 PR00979A 11.91 8.773e-25 
63-83 PR00979C 12.16 6.400e-19 
108-124 PR00979D 12.38 7.955e- 
19 170-185 PR00979F 10.14 
3.382e-15 230-244 PR00979B 
15.59 5.636e-15 94-106 


145 


DM00686 


kw REPLICATION REP 28K 1 7.7K. 


DM00686C 14.14 7.720e-09 111- 
131 


146 


PR00604 


CLASS IA AND IB CYTOCHROME C 
SIGNATURE 


PR00604D 15.86 1.000e-17 87- 
104 PR00604B 12.73 9.591e-16 
57-73 PR00604C 10.21 8.200e-12 
73-84 PR00604E 10.13 l.OOOe- 11 
106-117 PR00604A 11.13 8.800&- 
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11 44-52 PR00604F 8.60 l.OOOe- 


. 147 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.864e-15 266- 
oot dt f\r\ i mvx 1 1 i 1 a i Aia. \ i 

zy/ dluuiu/d i j.j i o.i4je-ii 
335-351 


148 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 8.448e-09 67-81 


149 


PR00069 


ALDO-KETO REDUCTASE 
SIGNATURE 


PRO0O69D 19.36 1.857e-30 187- 
217 PR00069A 16.01 7.429e-25 
41-66 PR00069E 18.14 3.100e-22 

*>T< T£A 1)DAAA£00 1£ AO T AAAa 

20151-169 PR00069B 11.33 
8.07U-19 101-120 


150 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 2.688e-27 139-182 


151 


PD02906 


SYNTHASE I PSEUDOUR1DYLATE 
PSEUDOURIDINE LYASE TR. 


PD02906C 24.17 7.070e-22 165- 
200 PD02906B 15.35 8.393e-15 
114-127 PD02906A 10.84 6.500e- 

AA Tl OA 

09 71-84 


153 


BL00479 


Phorbol esters / diacylglycerol binding 
domain proteins. 


Y">T AAillA A t r\ c ftm n IO Oftl 

BL00479A 19.86 5.091e-12 891- 
914 BL00479B 12.57 1.837e-ll 
915-931 


158 


BL00027 


'Homeobox 1 domain proteins. 


BL00027 26.43 6.786e-3l 143-186 


160 


BL00422 


Granins proteins. 


BL00422C 16.18 7.750e-12 420- 
448 


162 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 9.297e-l 1 62-82 


164 


BL01282 


BIR repeat proteins. 


BL0I282B 30.49 6.1 82e-10 347- 
386 


166 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 83-97 
PR00860A 5.46 l.OOOe- 18 61-74 
PR00860C 9.6 1 1 .900e- 1 5 97-1 07 


167 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.052e-09 196- 
218 


169 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17,41 1.346e-39316- 
353 BL00514G 15.98 2.241 e-34 
471-501 BL00514H 14.95 6.571e- 
27 510-535 BL00514E 14.28 
1.273e-16 388-405 BL00514D 
15.35 9.100e-15 369-382 
BL00514B 1 6.42 4.857e-14 260- 
276 BL00514F 11.65 9.690e-14 
416-431 BL00514A 11.68 8.200e- 
11 149-159 


170 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39268- 
305 BL00514G 15.98 2.241e-34 
423-453 BL00514H 14.95 6.571 e- 
27 462-487 BL00514E 14.28 
1.273e-16 340-357 BL00514D 
15.35 9.100e-15 321-334 
BL00514B 16.42 4.857e-14 212- 
228 BL00514F 11.65 9.690e-14 
368-383 BL00514A 11.68 8.200e- 
11 101-111 


171 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514G 1 5.98 2.241e-34 385- 
415 BL00514H 14.95 6.571e-27 

in a a a r\ nf AACIiiri 1 *T A 1 A ^Ol- 

424-449 BL00514C 17.41 4.632e- 
24 230-267 BL00514E 14.28 
1.273e-16 302-319 BL00514D 
15.35 9.100e-15 283-296 
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BL00514B 16.42 4.857e-l4 212- 
228 BL005 1 4F 1 1 .65 9.690e- 1 4 
330-345 BL00514AU.68 8.200e- 

11 1A1 111 

11 101-111 


173 


BL00027 


'Homeobox' domain proteins. 


wr AnAAT A 1 t\ zlAAa *^f\ lift 1 

BL00027 26.43 9.400e-29 1 19-162 


174 


DM01970 


0kwZK632.12YDR313C 
ENDOSOMAL ID. 


DM01970B 8.60 5.1 19e-15 1391- 
1404 


176 


BL00773 


Chitinases family 19 proteins. 


BL00773C 9.42 8.000e-092-l6 


182 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.163e-14 141- 
160 


. 183 


PD01937 


DNA PROTEIN POLYMERASE 
ENDONUCLEASE DNA-. 


PD01937A 6.68 3.475e«09 221- 
232 


185 


BL00845 


CAP-Gly domain proteins. 


BL00845 16.43 2.946e-23 247-272 
BL00845 16.43 1.628e-21 107-132 


186 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1 .65 6.538e-l 1 525- 
541 


187 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1.65 6.538e-l 1 497- 
513 


188 


DM01803 


1 HERPESVIRUS GLYCOPROTEIN H. 


DM01803A 10.51 1.000e-09 
1081-1102 


189 


PF00651 


BTB (also known as BR-C/Ttk) domain 
proteins. 


PF00651 15.00 5.091e-15 69-82 


190 


PR00194 


TROPOMYOSIN SIGNATURE 


PR00194C 6.38 1.9O0e-35 145- 
174 PR00194E8.74 3.250e-30 
231-257 PR00194D9.57 1.500e- 
26 175-199 PR00194B 10.24 
5.200e-24 120-141 PR00194A 
7.86 4.857e-21 84-102 


192 


PD02042 


IRON-SULFUR ELECTRON 
TRANSPORT AROMATIC 
HYDROCARB. 


PD02042B 16.75 5.1 54e-09 131- 
146 PD02042A 21.13 5.909e-09 
94-121 


193 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A 4.31 2.200e-102-15 


195 


BL00463 


Fungal Zn(2)-Cys(6) binuclear cluster 
domain proteins. 


BL00463 8.22 5.071e-09 1 1 1-123 


196 


PR00118 


BETA-LACTAMASE CLASS A 
SIGNATURE 


PR00118F 16.42 9.3 86e-09 165- 
181 


197 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 5.424e-09 234- 
267 


198 


BL00660 


Band 4.1 family domain proteins. 


BL00660A 31.50 5.500e-l 1 714- 
767 


199 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 8.820e-13 70-93 


202 


PR00009 


TYPE I EGF SIGNATURE 


PR00009A 34.15 5.345e-15 971- 
987 PR00009C 14.11 8.773e-13 
996-1008 PR00009D 16.83 
8.000e-ll 1008-1018 PR00009C 
14.11 1.882e-09 892-904 


203 


BL00025 


P-type Trefoil' domain proteins. 


BL00025 17.17 4.536e-19 38-59 


205 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 7.300e-10 165-178 


206 


PR00168 


SLOW VOLTAGE-GATED 
POTASSIUM CHANNEL SIGNATURE 


PR00168D 12.88 6.865e-ll 67-86 


207 


BL00025 


P-type Trefoil' domain proteins. 


BL00025 17.17 3.423e-20 39-60 
BL00025 17.17 8.750e-16 88-109 


209 


BL00646 


Ribosomal protein SI 3 proteins. 


BL00646B 21.42 6.100e-30 110- 
143 BL00646A 25.82 6.192e-29 
14-62 


210 


PR00138 


MATRKIN SIGNATURE 


PR00138D 16.56 3.605e-25 279- 
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305 PR00138C 16.41 3.000e-24 
218-247 PRO0138E6.O18.714e- 
13 314-328 PR00138A 15.14 
9.538e-13 134-148 PR00138B 
15.82 4.522e- 12 188-204 


211 


DM01206 


CORONAVIRUS NUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 8.429e-12 386- 
406 DM01206B 10.69 1.247e-10 
384-404 DM01206B 10.69 
5.068e-10 388-408 


212 

• 


PD01941 


TRANSMEMBRANE 
COTRANSPORTER SYMP. 

■ 


PD01941A 14.81 1.000e-40 163- 
217 PD01941B 15.02 9.705e-30 
42<M67 PD01941E 15.92 8.714e- 
23 837-884 PD01941C 19.96 
8.200e-20 508-563 PD01941D 
27.18 1.600e-16 661-710 
PD01941F 28.52 9.645e-15 1005- 
1060 


213 


BL00362 


Ribosomal protein S15 proteins. 


BL00362 24.67 8.3 13e-09 330-373 


214 


BL00115 


Eukaryotic RNA polymerase 11 
heptapeptide repeat proteins. 


BL001 15Z 3.12 2.125e-09 1 178- 
1 227 BL001 1 5Z 3.12 6.096e-09 
1164-1213 


215 


BL00038 


Myc-type, 'helix-loop-helix' dimerization 
domain proteins. 


BL00O38B 16.97 7.600e-18 125- 
146' BL00038A 13.61 1.474e-13 
102-118 


216 


BL01108 


Ribosomal protein L24 proteins. 


BL01 108A 20.33 2.241e-22 49-82 
BL01 108B 1 1.40 8.457e-10 96- 
107 


217 


PR00381 


KINESIN LIGHT CHAIN SIGNATURE 


PR00381A9.55 1.321e-10360- 
378 


222 


BL00514 . 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 2.358e-26 1166- 
1203 BL00514G 15.98 9.000e-15 
1289-1319 BL00514D 15.35 
6.936e-12 1207-1220 BL00514F 
1 1.65 4.288e-10 1253-1268 
BL00514H 14.95 8.636&-10 1318- 
1343 


223 • 


BL00325 


Actin-depolymerizing proteins. 


BL00325B 21.66 1.000e-40 93- 
139 BL00325A24.83 9.333e-24 
61-93 | 


224 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL0001 8 7.4 1 1 .450e-l 0 23 1 -244 


225 


PF01329 


Pterin 4 alpha carbinolamine dhydratase. 


PF01329B 18.52 1.692e- 18 67-92 


228 


BL0021 1 


ABC transporters family proteins. 


BL00211B 13.37 6.250e-18 1033- 
1065 BL00211B 13.37 8.875e-18 
2045-2077 BL00211A 1223 
1.900e-09 93 1-943 


230 


PR00761 


BINDIN PRECURSOR SIGNATURE 


PR00761A 5.81 9.366e-09275- 
292 ! 


231 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.500e-1054-69 


232 

• 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 1.978e-10 109- 
160 BL00412D16.54 4.122e-09 
133-184 


233 


BL01210 


Caveolins proteins. 


BL01210B 13.92 8.129e-09 106- 
156 


236 


BL00939 


Ribosomal protein Lie proteins. 


BL00939F 17.27 5.393e-09 861- 
891 


238 


BL01252 


Endogenous opioids neuropeptides 
precursors proteins. 


BL01252D 18.25 3.571e-28 205- 
233 BL01252B 19.09 5.034e-27 
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37-67 BL01252C 18.10 1.621e-2l 
164-190 BL01252A 14.22 7.107e- 
18 14-34 


239 


BL00302 


Eukaiyotic initiation factor 5A hypusine 
proteins. 


BL00302 14.81 1 .000e-40 25-79 


240 


PR00420 


AROMATIC-RING HYDROXYLASE 
(FLAVOPROTEIN 
MONOOXYGENASE) SIGNATURE 


PR00420A 14.78 8.851e-13 26-49 


241 


PD02929 


ADHESION GLYCOPROTEIN 
PRECURSOR I. 


PD02929A 28.27 4.529e-09235- 
289 


. 243 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.527e-25 11-50 


244 


BL01270 


Band 7 protein family proteins. 


BL01270C 16.91 6.745e-17 1 15- 
144 BL01270B 18.74 6.857e-17 
76-115 BL01270E 13.03 6.016e- 
15 182-211 BL01270D 20.87 
9.160e-13 144-182 


245 


PF00791 


Domain present in ZO-1 and Unc5-Iike 
netrin receptors. 


PF00791B 28.49 6.305e-12 253- 
308 PF00791B 28.49 1.909e-ll 
427-482 PF00791B 28.49 2.651e- 
09179-234 PF00791B 28.49 
3. 890e-09 112-167 


246 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.500e-l 3 277-290 
PD00066 13.92 9.143e-12 193-206 
PD00066 13.92 5.304e-ll 165-178 
PD00066 13.92 6.478e-l 1 249-262 
PD00066 13.92 3.423e-10221-234 


247 


BL00406 


Actins proteins. 


BL00406D 12.58 6.400e-20 465- 
520 BL00406B5.474.857e-14 
249-304 BL00406E8.441.000e- 
11 522-572 BL00406C6.75 
5.449e-l 1313-368 


248 


BL00951 


ER lumen protein retaining receptor 
proteins. 


BL00951C 19.35 1.000e-40 112- 
161 BL00951A 15.10 7.750e-39 
21-57 BL0095 ID 13.94 6.000e-38 
161-196 BL00951B 14.23 3.100e- 
31 57-88 


252 

• 


BL01113 


Clq domain proteins. 


BL01 1 13A 17.99 9.129e-15 200- 
227 BL01113A 17.99 4.818e-14 
194-221 BL01113A 17.99 7.818e- 
14 182-209 BL01113A 17.99 
1.730e-13 185-212 BL01113A 
17.99 6.595e- 13 191-218 
BL01 1 13A 17.99 6.077e-12 203- 
230 BL01113A 17.99 9.182e-ll 
179-206 BL01113A 17.99 2.532e- 
10 176-203 BL01113A 17.99 
9.043e-10 218-245 BL01113A 
17.99 9.426e-10 209-236 
BL01113A 17.99 4.1 15e-09 137- 
164 


257 


BL00845 


CAP-Gly domain proteins. 


BL00845 16.43 1.837e-21 466-491 


259 


PR00248 


METABOTROPIC GLUTAMATE 
GPCR SIGNATURE 


PR00248G 12.67 2.688e-09 53-78 


260 


BL00678 


Tip-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 441-452 
BL00678 9.67 5.800e-10 481-492 
BL00678 9.67 8.800e-10 358-369 . 


261 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 415-426 
BL00678 9.67 5.800e-10 455-466 
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BL00678 9.67 8.800e- 10 332-343 


262 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 468-479 
BL00678 9.67 5.800e-10 508-519 . 
BL00678 9.67 8.800e- 10 385-396 


263 


BL50002 


Src homology 3 (SIC) domain proteins 
profile. 


BL50002B 15.18 2.200e-10 415- 
429 


264 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 3.040e-12 94- 
130 


265 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.091e-14 438-470 


266 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.091e-14 279-31 1 


267 


BL00567 


Phosphoribulokinase proteins. 


BL00567A 10.66 1.161e-12 36-55 


269 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 2.688e-28 92- 
128 BL00049B 18.42 6.806e-24 
54-86 BL00049A 13.86 8.333e-19 
19-42 BL00049D 13.47 5.765e-12 
129-140 


272 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01 1 15A 10.22 9.735e-12 14-58 


273 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 1.911e-09819- 
832 


275 


PR00179 


LffOCALIN SIGNATURE 


PR00179B9.562.895e-13 124- 
1 37 PR00 179A 13.78 3 2S0e- 11 
36-49 PR00179C 19.02 6.040e-ll 
154-170 


276 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 8.364e-17 22-44 
PR00449C 17.27 1.000e-13 62-85 
PR00449E 13.50 4.000e-12 172- 
195 PR00449B 14.34 5.680e-10 
45-62 


277 


BL00140 


Ubiquitin carboxyl-terminal hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 1.000e-40 161- 
205 BL00140C11.80 9.053e-30 
79-104 BL00140A 15.96 9.400e- 
28 5-35 BL00140B 12.29 4.649e- 
17 37-55 


278 


PD02712 


ELEMENT TRANSPOSASE FOR 
TRANSPOSON TRANSPOSABLE. 


PD02712A 23.03 8.013e-09 47-83 


279 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.474e-09 100-1 1 1 


282 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 4.767e-21 864- 
898 


283 


BL00048 


Protamine PI proteins. 


BL00048 6.39 9.550e-09 56-83 


286 ! 


PR00081 


GLUCOSE/RIBITOL 
DEHYDROGENASE FAMILY 
SIGNATURE 


PR00081A 10.53 1.878e-ll 36-54 


287 


PR00310 


ANTI-PROLIFERATTVE PROTEIN 
BTG1 FAMILY SIGNATURE 


PR003 10B 10.59 4.23 le-17 29-59 
PR003 10D 9.10 6.679e-16 89-1 19 


289 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.000e-36 37-76 


293 


BL00979 


G-protein coupled receptors family 3 
proteins. 


BL00979L 20.63 3.800e-12 1 1 1- 
152 


295 


PD02411 


PROTEIN TRANSCRIPTION , 
REGULATION NUCLEAR 


PD0241 1 21.89 7.000e-16 195-229 


296 


BL01064 


Pyridoxamine 5'-phosphate oxidase 
proteins. 


BL01064A 27.84 8.313e-28 77- 
129 BL01064C 15.22 7.136e-25 
202-235 


297 


BL00030 


Eukaiyotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 2.929e-13 37-56 
BL00030B7.03 1.900e-ll 167- 
177 BL00030A 14.39 2.000e-10 
128-147 
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298 


BL01183 


ubiJb/COQ5 metnyltransterase family 
proteins. 


J5LU1 loJD Zl.J I O.OOUe-lz J4J- 

188 


299 


BL01279 


Protein-L-isoaspartate(D-aspartate) 0- 
methyltransferase signa. 


BL01279A 24.27 5.862e-l 1 57- 

IUj 


301 


BLU019I 


cyiocnrorne dj iamiiy, nemc-oinaing 
domain proteins. 


228 BL00191JU.37 6.447e-17 


302 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 3.893e-16 33-67 


306 


PF01140 


Matrix protein (MA), pl5. 


PF01140D 15.54 2.988e-09 416- 
451 


. 307 


PR00245 


OLFACTORY RECEPTOR 
SIGNATURE 


PR00245A 18.03 4.818e-21 59-81 
PR00245C 7.84 5.154e-20238- 
zj4 rKuu/4->U IU.4/ 4.UUUe-l«> 

15 177-192 PR00245E 12.40 
5.7 14e-12 291-306 


j 309 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 2.245e-10 612-658 


310 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 7.632e-23 119- 
159 BL00237C 13.19 3.864e-15 
251-278 BL00237D 11.23 3.739e- 
12 312-329 


311 


BL00380 


Rhodanese proteins. 


BL00380D 15.90 8.200e-28 110- 
136 BL00380G 11.26 5.800e-16 
267-280 BLO0380B 14.77 7.000e- 
14 49-62 BL00380F 9.76 5.886e- 
13 203-214 BL00380C 15.67 
7.387e-13 82-98 BL00380E 12.44 
7.000e-ll 181-193 BL0O380A 
10.48 1.000e-09 10-20 


312 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 19.29 1.000e-40 50- 
105 BL00227C 25.48 1.000e-40 
111-163 BL00227D 18.46 l.OOOe- 
40 220-274 BL00227F 21.16 
1.000e-40 372-426 BL00227A 
24.55 3.250e-39 1-35 BL00227E 
24.15 8.500e-34 324-359 


327 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 7.362e-21 225- 
273 BL00232B32.792.588e-17 
435-483 BL00232B 32.79 6.301 e- 
15 116-164 BL00232B 32.79 
6.769e-13 330-378 BL00232C 
10.65 9.341e-12 223-241 
BL00232C 10.65 5.696e-ll 328- 
346 BL00232C 10.65 3.942e-10 
433-451 


329 


PD02749 


TRANSCPJPTION PROTEIN FACTOR 
BTF3 REGULATION NUCL. 


PD02749B 12.75 2.241e-37 35-71 
PD02749C 13.96 4.892e-28 87- 
121 PD02749A 9.56 6.000e-15 2- 
15 


330 


PR00391 


PHOSPHATIDYLINOSITOL 
TRANSFER PROTEIN SIGNATURE 


PR00391E 12.50 7.785e-15 21 1- 
231 PR00391B 8.39 1.000e-13 
83-104 PR00391D 12.21 9.328e- 
13 191-207 PR00391A7.83 
5.390e-ll 16-36 


332 


BL01030 


RNA polymerases M / 15 Kd subunits 
proiems. 


BL01030 23.44 1.8l8e-23 87-125 


337 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.929e-32 6-45 


340 


PD0271 1 


SYNTHASE 


PD02711B 14.26 I.973e-20 944- 
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PH0SPH0R1B0SYLF0RMYLGLY. 


968 


343 


BL00223 


Annexins repeat proteins domain 
proteins. 


BL00223C 24.79 l.000e-40245- 
300 BL00223B 28.47 8.714e-38 
168-218 BLO0223A15.598.25Oe- 
27 98-132 BL00223A 15.59 
8.750e-27 26-60 BL00223C 24.79 
9.438e-16 13-68 BL00223C 24.79 
2.735e- 15 85-140 BL00223A 
15.59 2.253e-l 1258-292 


346 


PR00345 


STATHMIN FAMILY SIGNATURE 


PR00345B 7.12 2.800e-28 81-1 10 
PR00345E 8.54 7.652e-28 158- 
183 PR00345C4.54 9.100e-28 
110-134 PR00345D 10.97 1.964e- 
24 134-158 PR00345A 13.46 
5.645e- 16 52-71 


347 


TUT AACOZ* 

BL00586 


Ribosomal protein LI 6 proteins. 


BL00586B 17.00 3215e-15 184- 
221 


*> A O 

348 


PR00388 


3',5'-CYCLIC NUCLEOTIDE CLASS II 

TIT T^"VOT»T IATMT?OTT'n A CP OTi^XT A TI TOT? 

PHOSPHODIESTERASE SIGNATURE 


PR00388A 10.45 2.778e-09 86- 
105 


351 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.413.118e-ll 160-173 
BL00018 7.41 2.350e-10 244-257 


354 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.947e-09 256-267 


358 


DM01206 


CORONAVIRUS NUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 3.278e-09 175- 
195 DM01206B 10.69 6.696e-09 
183-203 DM01206B 10.69 
8.633e-09 132-152 DM01206B 
10.69 8.861e-09 181-201 
DM01206B 10.69 9.316e-09 177- 
197 


361 


PD01498 


OXIDASE BIOSYNTHESIS 
OX1DOREDUCTASE PORP. 


PD01498C 24.90 6.880e-14219- 
263 


362 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD01498C 24.90 6.880e- 14 219- 
263 


365 


BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


BL00178B7.i l 1.000e-ll 589- . 
600 BL00178A 1423 8.500e-09 
46-56 


366 


BL00523 


Sulfatases proteins. 


BL00523E 19.27 1.000e-23 318- 
348 BL00523A 13.36 5.500e-16 
30-47 BL00523B 8.64 1.964e-13 
78-90 BL00523C 12.64 9.625e-13 
129-140 BL00523G 9.46 5.500e- 
10 506-516 


369 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 4.81 8e-09 21 -52 


370 


T3T A/\OOA 1 

BL00880 


Acyi-CoA-bmding protein. 


BL00880 17.52 1.000e-40 75-125 \ 


371 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.000e-23 276- 
307 BL00107B 13.31 1.692e-12 
342-358 


372 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB 0.86 6.602e-l 1 326- 
347 PR0021 IB 0.86 6.106e-10 
320-341 PR00211B0.86 3.167e- 
09333-354 


373 


BL00279 


Membrane attack complex components / 
perforin proteins. 


BL00279E 37.1 1 9.349e-10749- 
797 


375 


PD01066 


PROTEIN ZINC FINGER ZINC- 
rlNutiK Mb J AL-mMUINu iNU. 


PD01066 19.43 U31e-33 10-49 


377 


- PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.563e-28 10-49 j 


379 


BL00598 


Chromo domain proteins. 


BL00598 14.45 5.781e-16 3-25 
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380 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 1 1 2i 8.941e-09 864- 
878 • 


383 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 11 .28 8.941e-09 864- 
878 


387 


BL01060 


Flagella transport protein fliP family 
proteins. 


BL01060A 15.65 1.535e-09 131- 
174 


388 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 6.3 1 8e-l 1 1009- 
1028 


. 389 


PR00837 


ALLERGEN V5/TPX-1 FAMILY 
SIGNATURE 


PR00837B 11.64 l.OOOe-10469- 
483 


391 


BL00240 


Receptor tyrosine kinase class III 
proteins. 


BL00240B 24.70 7.907e-10 118- 
142 


392 


PR00014 


FIBRONECTIN TYPE III REPEAT 
SIGNATURE 


PRO0O14D 12.04 8.412e-10 691- 
706 


393 


PR00014 


FIBRONECTIN TYPE III REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-l0 706- 
721 


394 


BL01209 


LDL-receptor class A (LDLRA) domain 
proteins. 


BL01209 9.31 3.368e-1547-60 
BL01209 9.31 5.500e-13 92-105 


395 


BL00634 


Ribosomal protein L30 proteins. 


BL00634 34.38 4.090e-13 70-121 


396 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013D 26.81 8.000e-26 358- 
402 BL01013A 25.14 7.231e-21 
45-81 BL01013C 9.97 1.000e-13 
132-142 BL01013B 11.33 l.OOOe- 
11 110-121 


397 


BL00930 


Peripherin / rom- 1 proteins. 


BL00930E 17.80 1.000e-40 56-92 
BL00930D 9.12 4.632e-37 12-56 
BL00930F 16.91 2.800e-36 92- 
133 


400 


PR00780 


LEUSERPIN 2 SIGNATURE 


PR00780B 4.89 4.491e-09 262- 
285 


401 


PR00819 


CBXX/CFQX SUPERFAMILY 
SIGNATURE 


PR00819B 10.83 7.1 58e-ll 4-20 


403 


BL00381 


Endopeptidase Clp serine proteins. 


BL00381C 23.84 1.250e-32 150- 
194 BL00381A 16.48 2.286e-22 
74-111 BL00381B 21.42 8.326e- 
14 78-130 


405 


BL01105 


Ribosomal protein L35Ae proteins. 


BL01105A 17.37 1.000e-404-49 
BL01105B 12.95 1.000e-4068- 
108 


406 


BL00344 


GATA-type zinc finger domain proteins. 


BL00344 17.99 7.000e-12 814-852 


407 | 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB 0.86 9.750e-09 73-94 


409 


PR00910 


LUTEO VIRUS ORF6 PROTEIN 
SIGNATURE 


PR00910A2.51 4.321e-099-22 


410 


BL00762 


WHEP-TRS domain proteins. 


BL00762A 23.43 1.000e-28 752- 
789 BL00762A 23.43 4.400e-21 
903-940 BL00762A 23.43 5.4 15e- 
18 825-862 BL00762B 16.14 
8.759e-12 1154-1168 


412 


BL00690 


DEAH-box subfamily ATP-dependent 
helicases proteins. 


BL00690B 13.38 5.320e-15 262- 
280 BL00690A6.87 1.818e-13 
230-240 


415 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 19.29 1.000e-4052- 
107 BL00227C 25.48 1.000e-40 
113-165 BL00227D 18.46 l.OOOe- 
40222-276 BL00227F 21.16 
1.000e-40 382-436 BL00227E 
24.15 1.750e-34 326-361 
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BL00227A 24.55 l.OOQe-33 1-35 


416 


PF00992 


Troponin. 


PF00992A 16.67 1 .7 1 1 e-09 557- 
592 


418 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 256-3 10 


419 


BLO0S41 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 197-251 


420 


PF00856 


SET domain proteins. 


PF00856A 26.14 9.074e-13 901- 
938 PF00856B 16.42 2.397e-12 
951-973 


. 421 ! 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 8.200e-12 33-44 


423 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.600e-30 130-169 


424 


PF00564 


Octicosapeptide repeat proteins. . 


PF00564B 24.74 1.305e-17 421- 
472 


426 


PR00988 


URIDINE KINASE SIGNATURE 


PRO0988A 6.39 4.569e-12 3-21 


427 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e-12 3-21 


428 


BL00478 


LIM domain proteins. 

i 


BL00478B 14.79 3250e-13 115- 
130 BL00478B 14.79 9.036e-13 
50-65 


431 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 8.875e-12 464-487 


432 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD0O930B 33.72 7.800e-18 316- 
357 PD00930A 25.62 9.617e-12 
125-151 PD00930B 33.72 2.521 e- 
10 214-255 


433 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.649e-34 34-73 


434 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.563 e- 11 56-78 


436 


PR00120 


H+-TRANSPORTING ATPASE 
(PROTON PUMP) SIGNATURE 


PR00120C 9.90 5.800e-19705- 
722 


437 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


. BL001 15T 8.45 7.273e-29 1208- 
1242 BL00115Q18.08 2.776e-21 
953-983 BL001 15Y 1 1.86 8.000e- 
17 1604-1650 BL00115M 19.19 
8.130e-16 731-774 BL00U5H 
14.34 9.392e- 16 463-496 
BL00115A 15.44 7.414e-15 43-82 
BL001 15R6.50 6.128e-14 983- 
1010 BL00115J 16.71 9.289e-14 
591-617 BL00115I8.33 4.336e- 
13 535-590 BL00115L 12.25 
5.939e-13 662-694 BL00115G 
11.65 6.01 le-13 435-463 
BL001 15K 15.03 3.417e-10 617- 
659 BL001 150 16.76 5.805e-10 
863-913 BL00115P 11.54 7.538e- 
10913-953 BL00115S 18.24 
7.968e-10 1010-1052 BL00115U 
10.34 4.475e-09 1242-1265 


438 


PF00628 


PHD-finger. 


PF00628 15.84 4.536e-10 219-234 


440 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.351e-34 10-49 


1 441 


PR00309 


ARRESTIN SIGNATURE 


PR00309A 9.68 5.250e-24 32-55 
PR0O309D 7.09 4.938e-23 290- 
309 PR00309B7.812.800e-21 
69-88 PR00309C 8.22 1.621e-19 
165-183 PR00309E 9.82 9.438e- 
15 374-389 


442 


BL00600 


Aminotransferases class-Ill pyridoxal- 


BL00600B 19.60 7.324e-14 103- 
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129 BL00600G 12.43 2.125e-12 
306-325 BL00600F 8.77 8.105e- 
12271-284 BL00600E 16.43 
3.167e-U 228-257 BL00600D 
8.71 8.650e-09 207-221 


443 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972A 1 1 .93 3. 160e-18 69-87 


444 


BL00349 


CTF/NF-I proteins. 


BL00349A 10.07 1.000e-40 8-54 
BL00349C 9.33 1.000e-40 82-125 
BL00349E 10.79 1.000e-40 152- 
195 BL00349F11.811.000e-40 
213-255 BL00349H 15.70 7.387e- 
36 361-399 BL00349B 10.51 
2.227e-34 54-82 BL00349D 1 1 .70 
9.100e-34 125-152 BL00349G 
19.72 5.781e-30 323-356 


445 


BL00154 


E1-E2 ATPases phosphorylation site 
proteins. 


BL00154F 8.23 8.941e-21 271- 
295 BL001 54E 20.37 2.620e- 1 5 
124-165 


448 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 4.882e-ll 82-115 
DM00215 19.43 6.492e-09 87-120 


451 


BL01283 


T-box domain proteins. 


BL01283A 24.15 3.100e-40 112- 
160 BL01283D 1 1.70 6.000e-39 
253-286 BL01283B 23.17 6;538e- 
38 170-212 BL01283C 13.05 
7.750e- 19 222-236 


452 


PR00420 


AROMATIC-RING HYDROXYLASE 
(FLAVOPROTEIN 
MONOOXYGENASE) SIGNATURE 


PR00420A 14.78 2.579e-l 1 3-26 


453 


PR00162 


RIESKE 2FE-2S SUBUNIT 
SIGNATURE 


PR00162B 12.77 7.429e-17215- 
228 PR00162A9.352.324e-14 
193-205 PR00162C8.10 7.120e- 
14227-240 


454 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.000e-30 87-126 


456 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.333e-18 1 149- 
1192 


457 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.737e-24 16-55 


459 


BL00290 


Immunoglobulins and major 
histocompatibility complex proteins. 


BL00290A 20.89 1.529e-14 154- 
177 BL00290B 13.17 9.000e-12 
214-232 


460 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413F 14.91 7.333e-U 193- 
214 PR00413E 15.78 5.714e-09 
175-192 


463 


PR00759 


BASIC PROTEASE (KUNITZ-TYPE) 
INHIBITOR FAMILY SIGNATURE 


PR00759B 1 1 .26 8.385e-09 74-85 


466 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 4200e-19 300- 
330 


467 


BL00019 


Actinin-type actin-binding domain — 1 
proteins. 


BL00019D 15.33 4.200e-19 300- 
330 


469 


PR00153 


CYCLOPHILIN PEPTIDYL-PROLYL 
CIS-TRANS ISOMERASE 
SIGNATURE 


PR00153D 11.99 3.250e-15 510- 
523 PR00153C 11.014.682e-14 
495-511 PR00153E 9.108.548e- 
14 523-539 PR0O153B 11.57 
1.720e- 13 452-465 


470 


BL00491 


Aminopeptidase P and proline 
dipeptidase proteins. 


BL0049JC 12.15 3.912e-09 557- 
572 


471 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 


PD00289 9.97 1.000e-14 1482- 
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PRESYNA. 


1496 PD00289 9.97 8.650e-ll 
1122-1136 


. 474 


BL50040 


Elongation factor 1 gamma chain profile. 


BL50040D 17.41 1.000e-40279- 
329 BL50040E 18.79 1.000e-40 
333-388 BL50040F18.995.320e- 

Aft nr\A /I o O T"l Y C/\f\Af\ /""> 

40 390-428 BL50040C 22.62 

1 Tift. lO 1 A A 1 O A T>T CflAinn 

3.739e-38 141-184 BL50040B 
13.65 7.000e-30 59-85 BL50O40A 
12.98 1.450e-14 10-22 


475 


BL01144 


Ribosomal protein L3 le proteins. 


BL01 144 25.07 1.000e-40 22-74 


476 


PR00007 


COMPLEMENT C1Q DOMAIN 
SIGNATURE 


PR00007C 15.60 2.421e-21 589- 
611 PR00007B 14.16 3.500e-21 
544-564 PR00007A 19.33 6.897e- 
20 517-544 PR00007D9.64 
6,571e-12 623-634 


477 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 5.846e-10 170- 
189 


479 


DM01970 


0kwZK632.12YDR313C 
ENDOSOMAL III. 


DM01970B 8.60 9.500e-17 967- 
980 


480 


PR00868 


DNA-POLYMERASE FAMILY A (POL 
I) SIGNATURE . 


PR00868C 13.76 5.688e-17284- 
308 PR00868A 16.33 3.186e-13 
224-247 PR00868H 12.51 3.388e- 
13 431-448 PR00868I 10.87 
7.938e-ll 462-476 PR00868E 

i <•> i r\ t r f\o - i ft. *\ An *■» e £ 

13.19 1.608e-10 340-366 


481 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.182e-22 53-96 


482 


BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061B 25.79 3.647e-21 188- 
226 


483 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 1.750e-12 1032- 
1051 


485 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 9.625e-10 760- 
776 PF00023A 16.03 3.571e-09 
715-731 


486 


PD02870 


RECEPTOR INTERLEUKIN-1 
PRECURSOR. 


PD02870B 18.83 9.262e-20 103- 
136 PD02870D 15.74 9.426e-09 
201-236 


487 


PR00370 


FLAVIN-CONTAINING 
MONOOXYGENASE (FMO) 
SIGNATURE 


PR00370G 10.45 3.769e-28 471- 
493 PR00370B 1 0.91 1 .000e-24 
27-46 PR00370C 12.72 4.000e-21 
140-157 PR00370Ell.969.229e- 
21 320-339 PR00370D 16.33 
1.750e-20 185-204 PR00370F 
17.75 7.395e-20 375-395 
PR00370A 3.35 2.038e-18 4-20 


489 


PD01675 


GLYCOPROTEIN MAJOR ENVELOPE 
PROBABLE U3. 


PD01675C 19.89 2.330e-10 55-89 


492 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 45-57 


493 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 45-57 


494 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 58-70 


495 


BL00027 


•Homeobox* domain proteins. 


BL00027 26.43 6.786e-12 509-552 
BL00027 26.43 9.143e-12 319-362 
BL00027 26.43 2.600e-l 1 627-670 
BL00027 26.43 3.625e-10 779-822 


497 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.800e-22214- 
245 BL00107B 13.31 1.000e-13 
281-297 BL00107A 18.39 3.520e- 
13 583-614 BL00107B 13.31 
8.615e-12 652-668 


499 


BL00383 


Tyrosine specific protein phosphatases 


BL00383E 10.35 1.000e-14 1902- 
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proteins. 


1913 BL00383D 11.92 3.077e-14 
1862-1875 BL00383A 13.34 
5.500e-14 1730-1745 BL0O383C 
10.10 2.000e- 13 1785-1796 
BL00383F 15.51 9.069e-12 1940- 
1956 BL00383B 7.61 1.692e-ll 
1755-1764 


501 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 1.360e-09 136- 
150 PR00019A 11.19 1.667e-09 
91-105 PR00019Bll.36 4.600e- 
09 160-174 


503 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 1.000e-40367- 
414 BL00226B 23.86 6.143e-27 
195-243 BL00226A 12.77 7.840e- 
14 96-111 BL00226C 13.23 
2.600e-13 309-340 BL00226C 
13.23 6.143e-12 266-297 
BL00226B 23.86 1.209e-09 146- 
194 


505 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCEK. 


PD02407F 7.61 6.739e-09 916- 
930 


506 


PF00632 


HECT-domain (ubiquitin-transferase). 


PF00632C 20.66 9.830e-19 991- 
1023 PF00632B 18.45 1.155e-ll 
940-968 


507 


BL01082 


Ribosomal protein L7 Ae proteins. 


BL01082 20.37 4.273e-20 76-1 16 


508 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 493-504 


509 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 473-484 


510 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320B 12.19 4.774e-l 1 567- ! 
582 PR00320B 12.19 5.886e-10 
763-778 PR00320C 13.01 6.760e- 
10 567-582 PR00320A 16.74 
7.618e-10 846-861 PR00320A 
16.74 3.415e-09 763-778 
PR00320A 16.74 6.268e-09 567- 
582 


511 


BL00479 


Phorbol esters / diacylglycerol binding 
domain proteins. 


BL00479C 12.01 3.250e-12 170- 
183 


512 


BL50058 


G-protein gamma subunit profile. 


BL50058 27.23 7.494e-09 10-58 \ 


513 


BL00524 


Somatomedin B domain proteins. 


BL00524A 9.65 8.925e-14 80-101 


515 


BL00041 


Bacterial regulatory proteins, araC family 
proteins. 


BL00041 23.99 1.964e- 19 492-524 


516 


PDQQ066 


PROTEIN ZINC-FINGER METAL- 
BINDL 


PD00066 13.92 8.500e-13 391-404 


517 


BL00415 


Synapsins proteins. 


BL00415E 4.82 9.291e-09 959- 
996 


518 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.47 le- 12 126- 
145 


519 


BL00290 


Immunoglobulins and major 
histocompatibility complex proteins. 


BL00290B 13.17 4.750e-09 47-65 


522 


PR00505 


D12 CLASS N6 ADENINE-SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


PR00505A 14.15 7.128e-09364- 
381 


525 


BL00312 


Glycophorin A proteins. 


BL00312B 9.22 5.781e-10891- 
920 


528 


PD01066 


PROTEIN ZINC FINGER ZJNC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.500e-32 16-55 


529 


PR00254 


NICOTINIC ACETYLCHOLINE 
RECEPTOR SIGNATURE 


PR00254D 15.50 4.000e- 17 131- 
150 PR00254A 1 1 .23 4.706e-14 
61-78 PR00254C 1 1.36 4.000e-12 
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113-126 PR00254B 12.97 1.486e- 
1195-110 


531 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 6.870e-16 787- 
810 


532 


PR00193. 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.36 3.143e-34 447- 
476 PR00193C 12.60 7.632e-32 
216-244 PR00193B 11.69 7. 750e- 
29 167-193 PR00193A 15.41 
2.588e-22 111-131 PR00193E 
1 9.47 2.200e-2 1501-530 


533 


PD02870 


RECEPTOR INTERLEUKIN-1 
PRECURSOR. 


PD02870B 18.83 5.596e-09 348- 
381 


535 


PR00683 


SPECTRIN PLECKSTRIN 
HOMOLOGY DOMAIN SIGNATURE 


PR00683D 15.87 2.452e-10 465- 
484 


536 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.684e-24 164-207 


538 


PR00239 


MOLLUSCAN RHODOPSIN C- 
TERMINAL TAIL SIGNATURE 


PR00239E 1.58 2.739e-09 225- 
237 


539 


BL00406 


Actins proteins. 


BL00406C 6.75 1.000e-40 157- 
212 BL00406B5.476.143e-37 
90-145 BL00406D 12.58 4.600e- 
36 291-346 BL00406E8.44 
2.200e-33 364-414 BL00406A 
9.95 4.44 le-23 7-42 


540 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e-10 44-59 


541 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e-10 44-59 


542 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 7.857e-ll 138- 
154 


544 


PF00642 


Zinc finger C-x8-C-x5-C-x3-H type (and 
similar). 


PF00642 1 1.59 9.082e-10 838-849 


546 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 4.1 15e-10 104- 
115 


547 


BL01226 


Hydroxymethylglutaryl-coenzyme A 
synthase proteins. 


BL01226A 13.79 1.000e-40 50-89 
BL01226C 13.51 1.000e-40 127- 
167 BL01226D 11.60 1.000e-40 
174-210 BL01226E 13.74 LOOOe- 
40212-253 BL01226H 17.74 
1.000e-40 386-434 BL01226I 
25.06 1.000e-40 460-508 
BL01226G 15.76 3.483e-32 292- 
321 BL01226B 13.35 1.818e-31 
95-127 BL01226F9.78 8.714e-23 
253-271 


549 


BL00964 


Syndecans proteins. 


BL00964B 12.05 2.426e-10 1246- 
1289 


551 


DM01930 


2 kw FINGER SMCX SMCY 
YDR096W. 


DM01930E 15.41 1.367e-37 170- 
215 DM01930F 14.16 8.232e-28 
267-303 DM01930B 19.86 
9.163e-10 37-71 


552 


BL00195 


Glutaredoxin proteins. 


BL00195B 15.31 7. 158e-09 9-29 


554 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 2.756e-12 436- 
447 


555 


PR00403 


WW DOMAIN SIGNATURE 


PR00403B 12.19 7.612e-ll 122- 
137 PR00403A 16.82 3.9 12e-10 
107-121 PR00403B 12.19 2.068e- 
09 76-91 


558 


PR00380 


KINESIN HEAVY CHAIN 
SIGNATURE 


PR00380A 14.18 2.714e-26 76-98 
PR00380D 9.93 3.000e-24 275- 
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297 PR0O38OC 13.18 5.154e-20 

r\r\ £ a a e TiT> t\f\ "i O AO 1 O C A t\ a r\f\ 

226-245 PR00380B 12.64 9.400e- 
20 195-213 


559 . 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 5.333e-09 522-531 


561 


PD01795 


PROTEIN AMINOPEPTIDASE 
PRECURSOR HYDROLASE SIGNA. 


PD01795B 11.562.333e-12 159- 
172 PD01795A 10.27 1.000e-09 
135-144 


562 


PD01795 


PROTEIN AMINOPEPTIDASE 
PRECURSOR HYDROLASE SIGNA. 


PD01795B 11.56 2.333e-12 110- 
123 PD01795A 1027 1.000e-09 
86-95 


563 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 1.391e-0941-54 


565 


BL00348 


p53 tumor antigen proteins. 


BL00348F 23.19 4.143e-09 188- 
231 


567 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCIUM-BI. 


PD00301B 5.49 4.1 15e-09 284- 
295 


569 


PF00850 


Histone deacetylase family. 


PF00850E 8.88 6.553e-21 756-782 
PF00850D 14.76 1.519e-16 722- 
746 PF00850F 15.70 1.1 18e-ll 
794-827 PF0O850G 22.75 8.375e- 
11 833-875 


570 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 4.960e-10 137rl51 


. 571 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 8.800e-ll 44-53 


573 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84 1.123e-ll 123-175 


574 


PF01140 


Matrix protein (MA), pi 5. 


PF01140D 15.54 3.700e-10 986- 
1021 


576 


BL00284 


Serpins proteins. 


BL00284C 28.56 5.200e-26 200- 
242 BL00284A 15.64 4.913e-18 
71-95 BL00284B 17.99 7.261e-15 
173-194 BL00284D 16.34 5.846e- 
13 306-333 BL00284E 19.15 
7.429e-12 387-412 


579 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.553e-29 15-54 


580 


BL50001 


Src homology 2 (SH2) domain proteins 
profile. 


BL50001B 17.40 4.500e-l2 1010- 
1031 


581 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 3.189e-22 608- 
649 PD00930A 25.62 6.806e-17 
505-531 


584 


BL00612 


Osteonectin domain proteins. 


BL00612B 1 1.35 2.034e-ll 93- 
126 


585 


DM01551 


kw OSTEOINDUCTIVE YOPM 
MEMBRANE OUTER 


DM01551C 14.62 8.859e-10 102- 
122 


586 


PF00628 


PHD-finger. 


PF00628 15.84 3.455e-12 235-250 


587 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.063e-10 85-128 


588 


PR00326 


GTP1/OBG GTP-BINDING PROTEIN 
FAMILY SIGNATURE 


PR00326A 8.75 7.525e-16227- 
248 PR00326C 9.79 6.760e-15 
276-292 PR00326D 19.09 6.657e- 
13 293-312 PR00326B 16.74 
9.229e-13 248-267 


589 


BL00422 


Granins proteins. 


BL00422A 28.34 7.429e-09 2349- 
2378 


590 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.794e-10 295- 
339 


591 


BL00128 


Alpha-lactalbumin / lyso2yme C proteins. 


BL00128A 20.76 3.423e-13 35-65 
BL00128C 19.34 2.980e-ll 110- 
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132 


596 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR0OO49D 0.00 3.136e-09 31-46 


597 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547C 17.30 1.667e-19207- 
229 DM00547E 13.94 6.200&-18 
319-342 DM00547B 11.28 

I. 000e-17 179-193 DM00547D 

II. 60 9.250e-13 289-303 
DM00547F 23.43 6.727e-12 679- 
726 DM00547A 12.38 4.8 1 8e-l 1 
158-170 


600 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU; 


PD01066 19.43 1.882e-27 13-52 


601 


BL00192 


Cytochrome b/b6 heme-ligand proteins. 


BL00192A 1 1.90 6.400e-09 390- 
430 


602 


BL00936 


Ribosomal protein L35 proteins. 


BL00936B 27.27 8.615e-09 1 1 8- 
157 


603 


BL00936 


RibosomaJ protein L35 proteins. 


BL00936B 27.27 8.615e-09 118- 
157 1 


606 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 1 1.36 7.300e-10 292- 
306 PR00019A 11.19 5.667e-09 
323-337 


607 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 7.300e-10 292- 
306 PR00019A 11.19 5.667e-09 
323-337 


608 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 9.500e-12 168- 
183 PR00320A 16.74 2.853e-10 
60-75 PR00320A 16.74 4.706e-10 
14-29 PR00320C 13.01 5.320e-10 
60-75 PR00320C 13.01 5.680e-10 
14-29 PR00320A 16.74 6.049e-09 
217-232 PR00320B 12.19 8.875e- 
09 168-183 


610 


BL00750 


ChaperoninsTCP-1 proteins. 


BL0O75OB 16.17 1.000e-40 70- 
120 BL00750A 20.07 6.21 le-37 
26-69 BL00750G 20.12 8.800e-31 
43 1 -471 BL00750F 1 8.40 5: 125e- 
30 370-411 BL00750E 24.59 
8.650e-29 295-332 BL00750H 
21.44 1.000e-27 489-524 
BL00750C 25.65 5.345e-17 149- 
181 BL0075OD 16.16 6.318e-14 
203-222 


613 


BL00766 


Tetrahydrofolate ■ 
dehydrogenase/cyclohydrolase proteins. 


BL00766B 24.49 1.000e-40 142- 
190 BL00766E 13.78 1.000e-40 
322-359 BL00766C 25.86 5.500e- 
39 208-256 BL00766D 17.05 
4.536e-26 283-313 BL00766A 
21.48 6.063e-24 102-132 


615 


BL00256 


Adipokinetic hormone family proteins. 


BL00256 12.28 3.298e-l 0746-755 


616 


BL00319 


Amyloidogenic glycoprotein extracellular 
domain proteins. 


BL00319C 17.12 9.053e-09 419- 
453 


617 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 4.429e-09 44-63 


618 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 4.429e-09 44-63 


620 


BL00325 


Actin-depolymerizing proteins. 


BL00325B 21.66 5.817e-16 77- 
123 


622 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 


BL00972A 11.93 5.500e-19 213- 
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family 2 proteins. 


231 BL00972D 22.55 2.742e-16 
501-526 BL00972B 9.45 l.OOOe- 
1 1 297-307 BL00972C 16.48 
3.160e-ll 370-385 BL00972E 
20.72 7.517e-10526-548 


625 


PD01066 


PROTEIN ZINC FINGER ZINC- . 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.333e-39 6-45 


628 


BL00039 


DEAD-box subfamily ATP-dependent 
helicases proteins. 


BL00039D 21.67 7.750e-31 478- 

Mm a x v\* A A i f\ A A A AAA am 

524 BL00039A 18.44 2.000e-25 
198-237 BL00039C 15.63 1.844e- 
15 327-351 BL00039B 19.19 
5.636e-14 242-268 


630 


PD00306 


PROTEIN GLYCOPROTEIN 
PRECURSOR RE. 


PD00306A 10.26 7.000e-12 232- 
246 


631 


PD00306 


PROTEIN GLYCOPROTEIN 
PRECURSOR RE. 


PD00306A 10.26 7.000e-12 290- 
304 


633 


BL00785 


5'-nucleotidase proteins. 


BL00785C 9.45 3.625e-16 108- 
122 BL00785E15.854.000e-16 
279-295 BL00785A 9.73 6.500e- 
14 29-40 BL00785B 10.65 
5.500e-13 72-86 BL00785D9.89 
4.000e-12 135-145 


636 


PR00832 


PAX ELLIN SIGNATURE 


PR00832E 14.43 9.901e-14 85- 
108 


. 637 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 6.362e-13 221- 
240 


638 


PF00635 


MSP (Major sperm protein) domain 
proteins. 


PF00635B 15.84 4.900e-ll 463- 
502 


639 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 1.900e-18 85-99 
PR00860C 9.61 1.474e-14 99-109 
PR00860A 5.46 1.720e-14 63-76 


641 


PD00066 

■ 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 4.462e-15 271-284 
PD00066 13.92 4.462e-15 299-312 
PD00066 13.92 2.800e-14 327-340 
PD00066 13.92 2.800e-14 383-396 
PD00066 13.92 2.800e-14 41 1-424 
PD00066 13.92 7.000e-14 355-368 
PD00066 13.92 8.800e- 14 439-452 
PD00066 13.92 8.800e-14 495-508 
PD00066 13.92 1.500e-13 551-564 
PD00066 13.92 7.000e-13 467-480 
PD00066 13.92 7.000e-13 523-536 
PD00066 13.92 9.500e-13 215-228 
PD00066 13.92 9.500e- 13 243-256 
PD00066 13.92 9.500e-13 579-592 
PD00066 13.92 8.615e-10 607-620 
PD00066 13.92 1.600e-09 187-200 


642 


BL00961 


Ribosomal protein S28e proteins. 


BL00961B 1 1,24 7.429*37 67- 
100 BL00961A9.90 4.079e-26 
42-66 


643 


BL00585 


Ribosomal protein S5 proteins. 


BL00585A 28.43 1.391e-40 103- 
155 BL00585B 18.78 3.250e-30 
193-230 


647 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 9.400e-10 181-192 


648 


PR00876 


NEMATODE METALLOTHIONEIN 
SIGNATURE 


PR00876C 6.15 9.229e-09 112- 
126 


652 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 5.941e-27 29-68 


653 


BL00047 


Histone H4 proteins. 


BL00047A 13.53 1.000e-402-41 
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BL00047B6.51 I.429e-4041-74 

X5L0UU4/C I^.lo 1.3 J Ue- Jo /4- 


654 


PD01066 


PROTEIN ZINC FINGER ZINC- 
rJNOcK Mb I AL-mNUuNu NU. 


PD01066 19.43 4.109e-25 30-69 


655 


BL01115 


G TP-bin ding nuclear protein ran proteins. 


BL01 1 15A 10.22 3.483e-17 19-63 


657 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 8.286e-10 31-40 


658 


BL00125 


Serine/threonine specific protein 
phosphatases proteins. 


BL00125B 21.48 1.000e-40 89- 
135 BL00125C 19.97 1.000e-40 
153-200 BL00125D33.il l.OOOe- 
40 213-268 BL00125A 14.83 
8.941e-38 47-84 


659 


PD00066 


PROTEIN ZINC-FINGER METAL - 
BINDI. 


PD00066 13.92 8.200e- 16 492-505 
PD00066 13.92 9.308e-15 380-393 
PDO0066 13.92 6.000e-13 352-365 
PD00066 13.92 7.000e-13 240-253 
PD00066 13.92 7.500e-13 268-281 
PD00066 13.92 7.500e-l3 408-421 
PD00066 13.92 2.174e-l 1 464-477 
PD00066 13.92 1.000e-10 436-449 


660 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2,189e-26 29-68 


661 


BL00795 


Involucrin proteins. 


BL00795C 17.06 7.882e-15 193- 
238 BL00795C 17.06 3.797e-13 
187-232 BL00795C 17.06 5.014e- 
13 188-233 BL00795C 17.06 
4.506e-12 196-241 BL00795C 
17.06 7.896e-12 191-236 
BL00795C 17.06 1.667e-ll 185- 

230 BL00795C 17.06 2.000e- 11 
198-243 BL00795C 17.06 3. 778e- 
11 171-216 BL00795C 17.06 

6.1 lie- 11 197-242 BL00795C 
17.06 6.444e-ll 194-239 
BL00795C 17.06 8.000e-ll 189- 
234 BL00795C 17.06 8.556e-ll 
192-237 BL00795C 17.06 1.733e- 
10 195-240 BL00795C 17.06 
2.779e-10 184-229 BL00795C 
17.06 4.035e-10 199-244 
BL00795C 17.06 5.081e-10 186- 

23 1 BL00795C 17.06 6.965e-10 
190-235 BL00795C 17.06 2.700e- 
09 200-245 BL00795C 17.06 
5.800e-09 175-220 BL00795C 
17.06 6.500e-09 182-227 
BL00795C 17.06 6.600e-09 201- 
246 BL00795C 17.06 6.600e-09 
202-247 BL00795C 17.06 6.600e- 
09 208-253 


662 


BL00469 


Nucleoside diphosphate kinases proteins. 


BL00469 22.22 1.000e-40 149-204 


663 


BL01160 


Kinesin light chain repeat proteins. 


BL01160B 19.54 9.41 le-11 331- 
385 


664 


BL00601 


Tryptophan pentad repeat proteins (IRF 
family) proteins. 


BL00601A 20.29 5.500e-23 7-46 
JsJLUUoUlD zvyz j.oj le- J j oy-yo 


665 


BL00082 


Extradiol ring-cleavage dioxygenases 
proteins. 


BL00082A 19.07 8.615e-12 49-72 


666 


DM01537 


kw SKJ2W SKI2 NUCLEOLAR 


DM01537B 21.63 4.073e-37 834- 
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HELICASE. 


881 DM0 1537B 21.63 9.750e-21 
1669-1716 DM01537A 15.14 
8.650e-l 8 698-718 DM01537A 
15.14 6.766e-12 1537-1557 


667 


DM01537 


kw SKEW SKI2 NUCLEOLAR 
HELICASE. 


DM01 537B 21 .63 7.923e-38 820- 
867 DM01537B 21.63 9.750e-21 
1655-1702 DM01 537A 15.14 
8.650e-l 8 684-704 DM01537A 
15.14 6.766e-12 1523-1543 


669 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 6.786e-24 849* 
880 BLQ0107B 1331 6.727e-13 
916-932 


670 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84'9.735e-27 37-89 


671 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.57 le- 12 432-475 


676 


PR00861 


ALPHA-LYTIC ENDOPEPTIDASE 
SERINE PROTEASE (S2A) 
SIGNATURE 


PR00861E 9.88 2.385e-09 206- 
221 


678 


BL00225 


Crystallins beta and gamma 'Greek key' 
motif proteins. 


BL00225B 18.06 7.517e-24 1805- 
1840 BL00225B 1S.06 8.297e-20 
1987-2022 BL00225B 18.06 
2.575e-19 1896-1931 BL00225B 
18.06 8.200e-19 175-210 
BL00225B 18.06 8.200e-19 1698- 
1733 BL00225B 18.06 4.808e-14 
73-108 BL00225B 18.06 4.808e- 
14 1596-1631 BL00225B 18.06 
5.500e-14 2077-2112 BL00225A 
13.82 5.829e-12 2043-2064 
BL00225A 13.82 3.127e-09 1759- 
1780 


679 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 4.240e-10 169- 
184 PR00320A 16.74 6.294e- 10 
169-184 


680 


BL00243 


Integrins beta chain cysteine-ricb domain 
proteins. 


BL00243I 31.77 1.143e-ll 172- 
215 


681 


PR00852 


XERODERMA PIGMENTOSUM 
GROUP D PROTEIN SIGNATURE 


PR00852H 5.90 1.000e-29 612- 
635 PR00852E 8.14 3.769e-27 
348-371 PR00852D 1 1.38 8.875e- 
27 309-331 PR00852B 11.08 
2.800e-25 249-269 PR00852I 
17.26 3.500e-25 683-704 
PR00852F 1 1.85 5.909e-24 379- 
398 PR00852G 16.19 4.462e-23 
468-486 PR00852C8.81 9.143e- 
23 284-303 


682 


BL50058 


G-protein gamma subunit profile. 


BL50058 27.23 1.375e-35 15-63 


68S 

• 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972A 11.93 7.500e-20 40-58 
BL00972D 22.55 3.903e-16 300- 
325 BL00972B9.45 1.000e-13 
120-130 BL00972E 20.72 5.500e- 
11 325-347 [ 


687 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.273e-14 98- 
138 


688 


BL00388 


Proteasome A-type subunits proteins. 


BL00388A 23.14 1.000e-40 8-54 
BL00388B 31.38 3.864e-33 66- 
108 BL00388D 20.71 1.000e-21 
153-184 BL00388C 18.79 8.147e-. 
16 126-148 


689 


PD02796 


PROTEIN STEROL CARRIER LIPID- 


PD02796B 20.92 1.105e-15 347- 
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TRAN. 


394 


691 


PD01572 


PHOTOSYSTEM II REACTION 
CENTRE T PROTEIN PHOTOS. 


PD01572 8.77 4.083e-09 1-31 


692 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 7.600e-10 488-505 


694 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013A 25.14 9.357e-33 527- 
563 BL01013D 26.81 8.235e-23 
814-858 BL01013C9.976.211e- 
14 615-625 BL01013B 11.33 
3.605e-13 592-603 


695 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 3.571e-13 164-178 
PD00289 9.97 8.650e-l 1 2147- 
2161 PD002899.97 2.552e-09 23- 
37 


698 


PR00161 


NICKEL-DEPENDENT 
HYDROGENASE/B-TYPE 
CYTOCHROME SIGNATURE 


PR00161C 9.51 4.930e-09 282- 
302 


700 


PR00749 


LYSOZYME G SIGNATURE 


PR00749F 13.63 8.636e-13 139- 
156 PR00749H 8.22 3.681e-12 
173-194 PR00749B 16.54 1.419e- 
1 1 48-70 PR00749C 7.26 3.060e- 
1172-91 PR00749A 10.33 
4.815e-10 24-45 


703 


PR00704 


CALPAIN CYSTEINE PROTEASE (C2) 
FAMILY SIGNATURE 


PR007041 9.52 1.000e-29 476-505 
PR00704D 11.05 2.500e-27 132- 
158 PR00704E 12.55 5.500e-27 
162-186 PR00704F 13.61 l.OOOe- 
22 187-215 PR00704G 13.87 
1.237e-21 3 17-339 PR00704H 
13.38 8.138e-21 367-385 
PR00704A 14.682.125e-1927-51 
PR00704C 11.88 1.257e-17 96- 
113 PR00704B 17.94 1.833e-15 
72-95 


705 


PR00859 


PROKARYOTE METALLOTHIONEIN 
SIGNATURE 


PR00859C 7.06 2.776e-09 94-1 1 1 


706 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 9.581e-26 369- 
416 BL00226B 23.86 3.250e-24 
203-251 BL00226C 13.23 8.269e- 
21 268-299 BL00226A 12.77 
8.200e- 14 103-118 


707 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A 4.31 2.440e-102-15 


708 


BL00361 


Ribosomal protein S10 proteins. 


BL00361B 18.34 S.101e-10 82- 
105 


709 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A 4.31 2.200e-102-15 


710 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 8.412e-27 160- 
197 BL00514E 14.28 8.909e-16 
219-236 BL00514H 14.95 1.551e- 
15 317-342 BL00514G 15.98 
7.750e- 15 284-314 BL00514D 
15;35 4.789e-10 201-214 


711 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 8.714e-12 49-90 


714 


BL00400 


LBP / BPI / CETP family proteins. 


BL00400C 24.53 6.029e-17 158- 
202 BL00400D 23.26 2.080e- 14 
222-259 BL00400A 21.59 1.600e- 
1027-59 


715 


BL0U54 


RNA polymerases L / 13 to 16 Kd 


BL01 1 54B 24.55 5.500e-36 40-76 
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subunits proteins. 


BL01154A 18.703.000e-22 19-40 


716 


1 PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 9.786e-32 1(M9 


717 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 9206e-14 77- 

1 AO nl AAO 1(1 1< fi') O ill o« 1 A 

102 BL00215A 15.8/ o.412e-10 
175-200 


719 


BL00309 


Vertebrate galactoside-binding lectin 
proteins. 


BL00309C 18.65 2.241e-09 62-87 


726 


BL00687 


Aldehyde dehydrogenases glutamic acid 
proteins. 


BL00687E 25.37 7.136e-33 266- 
316 BL00687D 26.00 5.333e-28 
151-198 BL00687B 17.54 3.647e- 
26 39-81 BL00687C 24.13 
6.087e-22 96-133 BL00687F9.55 
2.500e-ll 352-363 


727 


DM01354 


kw TRANSCRIPTASE REVERSE II 
ORF2. 


DM01354N 13.17 1.000e-40 129- 
174 DM01354O8.73 6.605e-15 
180-226 


734 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCIUM-BI. 


PD00301A 10.246.400e-09 101- 
112 


735 


BL01024 


Protein phosphatase 2A regulatory 
subunit PR55 proteins. 


BL01024A 10.26 1.000e-40 22-69 
BL01024B8.91 1. 000e-40 86-127 
BL01024C7.80 1.000e-40 146- 
185 BL01024D 13.22 1.000e-40 
185-222 BL01024E 11.96 l.OOOe- 
40 222-266 BL01024F9.42 

I . 000e-40 266-3 17 BL01024G 

II. 09 1.000e-40 317-349 
BL01024H 13.88 1.000e-40389- 
442 


736 


PF00913 


Trypanosome variant surface 
glycoprotein. 


PF00913D 11.90 7.130e-1024-51 


737 


PR00700 


PROTEIN TYROSINE PHOSPHATASE 
SIGNATURE 


y"\y^ f\ r\nr\/\rs. % A A^t a AAA aa aa 

PR00700D 12.47 2.200e-09 82- 
101 


740 


PR00320 


GrPROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 l.600e-O9 68-83 
PR00320A 1 6.74 7.366e-09 68-83 


743 


PR00871 


DNA 

NUCLEOTIDYLEXOTRANSFERASE 
(TDT) SIGNATURE 


PR00871G 14.48 8.0000-09 178- 
201 


745 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 2.286e-10 33-42 


749 

r" 


BL00215 


Mitochondria] energy transfer proteins. 


BL00215A 15.82 5.200e-15 221- 
246 BL00215A 15.82 7.618e-14 
20-45 BL002I5A 15.82 8.851e-ll 

I A * A A T^T AAA * ^ Y— 4 A .4 J A ^ A ✓* 

123-148 BL00215B 10.44 9.526e- 

II 69-82 BL00215B 10.44 
7.300e-09 272-285 BL00215B 

1A J l A ^ A A A A + f C < Nfl 

10.44 8.500e-09 165-178 


751 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 1.000e-14 370- 
389 BL50002B 15.18 2.200e-10 
408-422 


752 


BL00353 


HMG 1/2 proteins. 


BL00353B 11.47 3.089e- 12 390- 
440 


753 


PF00622 


Domain in SPIa and the RYanodine 
Receptor. 


PF00622B 21.00 4.214e-14 47-69 


754 


BL002U 


ABC transporters family proteins. 


BL0021 1A 12.23 8.941e-10 66-78 


755 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 7.750e-19 392- 
415 PR00926C 16.07 5.935e-17 
253-274 PR00926D 10.53 2.059e- 
15 301-320 PR00926E 11.70 
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4.y / 1 e- 1 D 34*tOO,J r KUUyzOD 
16.07 9.526e-13 210-225 
PR00926A 10.41 1.514e-12 197- 
211 


756 


TNT f\ 1 1 

BL01187 


Calcium-binding EGF-like domain 
proteins pattern proteins. 


■qt ni i ft*? a o oft o n^o io iia \ 

dL\)\ Io/A y.Vo JZH- 

336 BL01187A 9.98 4.789e-U 

QOO 1QQ JJl AT 1 J?7R 10 Q A^7*v_ 
jff m JOy DlAJ IIO/0 IZ.VH J,\JJ /C- 

10 439-455 


757 


PF00651 


BTB (also known as BR-C/Ttk) domain 
.proteins. 


Dtrnn^ci i^AA/t/iOQa lAiii 


758 


TkT^ A A A C C 

PR00055 


rflV TAT DOMAIN SION A I UKb 


DDHflA<^ A fi 1 7 ft fi^o AO "\AA- 

rKUUUjjA o.J j o.oj^e-uy i*Ht- 
156 


759 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 5.304e-ll 110-123 


760 


PR00448 


NSF ATTACHMENT PROTEIN 
SIGNATURE 0 


PR00448D 12.42 3.455e-27 16?- 

1 OaC OTlAAvl A DA 1 A HA 1 *>*70* 

186 PR00448A 10.74 1.273e-22 

i/07 rKUU44ob lo.ui y.j/ye-21 
100-118 PR00448C 11.46 l.OOOe- 

OA lOQ 1AH 


765 


BL01042 


Homoserine dehydrogenase proteins. 


BL01042A 13.29 5.909e-ll 74-95 


766 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 2.154e-18 26-46 
PR00625B 13.48 9.000e-16 57-78 


768 


BL00762 


WHEP-TRS domain proteins. 


BL00762A 23.43 8.500e-28 1 12- 
149 BL00762B 16.14 3.793e-12 
64-78 BL00762A 23.43 6.625e-12 
6-43 BL00762C 15.58 4.176e-09 
459-472 BL00762D 11.15 9.667e- 
09 210-220 


769 


PR00709 


AVIDIN SIGNATURE 


PR00709A 4.60 1.934e-09 1-20 


770 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 

• 


PR00320C 13.01 1.720e-10262- 
277 PR00320A 16.74 2.853e-10 
262-277 PR00320C 13.01 4.300e- 
09 96-111 PR00320B 12.19 
5. 500e-09 262-277 PR00320A . 

1 C HA aT AaTO* f\C\ CC Ht\ 

16.74 6.268e-09 55-70 


771 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 8.714e-12 87- 

1A1 F»T> A A A 1 A A 11 1A 1 AAA* 1A 

101 PR00019A 11.19 1.000e-10 
90-104 


772 


T>T"\ A1 OA1 

PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


BAftOOAtA O A1 £. *> A O _ in 1 1A 

PD02807C 8.91 6.308e-10 110- 
159 


773 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 155- 
204 


774 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547F 23.43 3.942e-28 943- 
990 DM00547E 13.94 9.750e-21 
652-675 DM00547B 11.28 
1 .8 1 8e- 1 8 5 1 8-532 DM00547C 
17.30 3.531e-17 546-568 
DM00547A 12.38 1.273e-ll 497- 
509 DM00547D 1 1.60 9.200e-l 1 
622-636 


776 


PR00779 


INOSITOL 1,4,5-TRlSPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09769- 
792 


777 


PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 742- 
765 


778 


PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09742- 
765 
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779 


BL01282 


BIR repeat proteins. 


BL01282B 30.49 2.543e-09 6-45 


781 


i PR00205 


CADHERIN SIGNATURE 


PR00205B 11.39 3.118erll 654- 
672 PR00205B 11.39 8.588e-ll 
230-248 PR00205B 11.39 8.527e- 
10 551-569 PR00205B 11.39 
4.203e-09 336-354 


783 


BL00625 


Regulator of chromosome condensation 
(RCC1) proteins. 


BL00625B 17.692.167e-l9 193- 
227 BL00625A 1651 5.500e-17 
199-228 BL00625B 17.69 1.885e- 
16 140-174 BL00625B 17.69 
2.770e-16 245-279 BL00625A 
16.21 9.1 15e-16 251-280 
BL00625A 16.21 6.507e-14 146- 
175 


785 


PF00084 


Sushi domain proteins (SCR repeat 
proteins. 


PF00084B 9.45 7. 1 88e- 1 0 595-607 
PF00084B 9.45 6.400e-09 656-668 


786 


PF00084 


Sushi domain proteins (SCR repeat 
protejns. 


PF00084B 9.45 7.188e-10 595-607 
PF00084B 9.45 6.400e-09 656-668 


787 


BL00826 


MARCKS family proteins. 


BL00826C7.63 6.738e-09 203- 
230 


788 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PR00453A 12.79 I.310e-I4 36-54 
PR00453B 14.65 8.568e- 10 75-90 


789 


PR00102 


ORNITHINE 

CARBAMOYLTRANSFERASE 
SIGNATURE 


PR00102B 14.82 5.418e-09963- 
977 


790 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030B 7.03 5.500e-l 1 199- 
209 


791 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 393- 
437 BL00415N 4.29 2.1 17e-09 
103-147 BL00415N4.293.628e- 
09 97-141 BL00415N4.29 
5.664e-09 387-431 


795 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.09le-36 105-144 


799 


PF00731 


AIR carboxylase. 


PF0073 1C 23.16 7.333e-35 337- 
380 PF00731B 19.47 7.429e-28 
299-336 PF00731AJ9.326.333e- 
24268-297 


804 


BL00170 


Cyclophilin-type peptidyl-prolyl cis-trans 
isomerase signatur. 


BL00170B 20.97 8.071e-09 297- 
337 


805 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 378-389 
BL00678 9.67 5.800e-l 0418-429 
BL00678 9.67 8.800e-10 295-306 


806 


PD01719 


PRECURSOR GLYCOPROTEIN 
SIGNAL RE. 


PD01719A 12.89 7.571e-14 290- 
318 


807 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320B 12.19 9.100e-09 451- 
466 


809 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 4.462e-12 564- 
595 


810 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PR00453A 12.79 1.310e-14 36-54 
PR00453B 14.65 8.568e- 10 75-90 


814 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.047e-31 16-55 


815 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 I 9.43 2.047e-3I 16-55 


817 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.36 5.154e-36 125- 
154 PR00193E 19.47 3.919e-18 
179-208 


818 


PR00830 


ENDOPEPTIDASE LA (LON) SERINE 


PR00830A8.41 9.571e-ll 115- 
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PROTEASE (SI 6) SIGNATURE 


135 


819 


BL00126 


3'5'-cyclic nucleotide phosphodiesterases 
proteins. 


BL00126C 22.07 7.857e-24 528- 
569 BL00126E 35.22 3.7 14e- 15 
669-724 BL00126D 25.50 1.173e- 
14 584-623 BL00126B 15.20 
1.000e-12 502-514 BL00126A 
27.56 3.361e-09 461-498 


820 


PR00511 


TEKTIN SIGNATURE 


PR00511B 12.25 8.826e-22 174- 
195 PR00511A 13.59 7.723e-ll 
155-172 


821 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 2.800e-15 13-36 


822 


PF00780 


Domain found in NIK 1 -like kinases, 
mouse citron and yeast ROM. 


PF007801 14.69 4.825e-09231- 
261 


827 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 5.235e-ll 144- 
163 


828 


BL00326 


Tropomyosins proteins. 


BL00326D 8.76 9.357e-l 1 545- 
586 


829 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 1.000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
152-189 PD02448E11.33 9.000e- 
30235-261 PD02448F 14.22 
9.654e-25 279-303 PD02448D 
11.48 3.659e-18 197-211 
PD02448G 10.73 7.857e-l6 305- 
318 


830 


BL00720 


Guanine-nucleotide dissociation 
stimulators CDC25 family sign. 


BL00720B 16.57 4.500e-23 483- 
507 


831 


BL001O7 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.396.625e-21 143- 
174 BL00107B 13.31 4.214e-10 
213-229 


832 


BL00215 


Mitochondria] energy transfer proteins. 


BL00215A 15.82 5.787e-l 1 32-57 


833 


PR00497 


NEUTROPHIL CYTOSOL FACTOR 
P40 SIGNATURE 


PR00497A 6.92 4.375e-09 41-59 


834 


BL00229 


Tau and MAP proteins tubulin-binding 
domain proteins. 


BL00229A 23.57 9.565e-10 99- 
138 


835 


BL00421 


Transmembrane 4 family proteins. 


BL00421E 20.97 2.216e-09 1053- 
1083 


836 


BL00795 


Involucrin proteins. 


BL00795B 12.41 7.93 le-09 405- 
445 


837 


PR00020 


MAM DOMAIN SIGNATURE 


PR00020A 18.17 l.OOOe- 17 34-53 
PR00020B 15.52 5.846e- 16 68-85 
PR00020D 12.70 2.543e-15 147- 
162 PR00020C 13.66 3.483e-13 
95-107 PR00020E8.64 6.586e-13 
165-179 


838 


BL50017 


Death domain proteins profile. 


BL50017B 17.60 6.897e-13 1499- 
1515 


839 


PF00850 


Histone deacetylase family. 


PF00850C 14.55 9.542e-09 1352- 
1369 


840 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 4.500e- 12 44-60 
PF00023B 14.20 7.923e-l 1 73-83 
PF00023B 14.20 9.000e-10 139- 
149 PF00023B 14.20 5.500e-09 
40-50 


842 


BL01194 


Ribosomal protein L15e proteins. 


BL01194B 13.66 1.000e-40 37-85 
BL01194C 12.35 9250e-40 103- 
138 BL01194A 18.70 7.632e-38 
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2-37. BL01 194D 19.02 2.658e-36 
139-178 


843 


BL00610 


Sodium neurotransmitter symporter 
family proteins. 


BL00610A 17.73 1.000e-40 40-90 
BL00610B 23.65 1.000e-40 104- 
154 BL00610C 12.94 1.000e-40 
206-258 BL00610E 20.34 l.OOOe- 
40 355-398 BL00610F 29.02 
1 .000e-40 454-509 BL00610D 
20.97 6.063e-35 272-325 
BL00610G 12.89 8.588e-13 514- 
537 


QA C 

845 


BL00143 


Insulinase family, zinc-binding region 
proteins. 


T>T Ani A r\ A OA m A 1rtn» OA A ji 

BL00143A 20.91 4.300e-20 94- 
121 BL00143C 14.16 5.500e-13 

O/IC OCO DT AAI/IID 1/1 vl 1 O AM A 

245-258 BL0U143B 14.41 9.053c- 
10141-156 


QA C 


PK0Q543 


OESTROGEN RECEPTOR 
SIGNATURE 


nT)AACil<)r\ 1 A Ol 1 OJC» AA oao 

PR00543D 10.87 1.355e-09 898- 
914 


847 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


848 


BL00824 


Elongation factor 1 beta/betaVdelta chain 
proteins. 


BL00824C 14.58 1.000e-40 129- 
167 BL00824D 14.04 6.192e-39 
167-202 BL00824B 9.21 2.080e- 
21 96-116 BL00824E 12.49 
3.333e-19 210-226 BL00824A 
13.78 8.650e-14 19-34 




PD0I066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


nr\Al A// ^ A *a 1 aaa ^ a a « r» #• i 

PD01066 19.43 1.000e-40 12-51 


850 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.316e-24 10-49 


852 


BL01272 


Glucokinase regulatory protein family 
proteins. 


BL01272B 19.61 6.870e-30 136- 
171 BL01272CU.683.314e-25 
249-274 BL01272A 6.49 1.23 le- 
18 99-117 


853 


PD00930 


TYTl ATr 1~VT t~**TT\ A ClP T> /""\X A A TXT 

PROTEIN GTPASE DOMAIN 
ACTIVATION. 


T^TV A A A A A T"\ aa nn A A .J 4 A A #■ 

PD00930B 33.72 9.341e-20 65- 
106 


854 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 6.850e-ll 140-154 


858 


PR00450 

* 


RECOVEREN FAMILY SIGNATURE 


PR00450C 12.22 3250e-25 68-90 
PR00450B 11.76 8. 125e-23 22-42 
PR00450D 16.58 8.920e-22 92- 
112 PR00450E 12.14 1.581e-19 
114-133 PR00450G 15.33 5.500e- 
19 166-187 PR00450F 12.30 
4.375e-15 140-156 PR00450A 
13.58 1.8576-14 8-23 


860 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.188e-27 74-1 17 


866 


BL00477 


Alpha-2-macrogIobulin family thiolester 
region proteins. 


BL00477L 23.51 7.480e-20 54-87 


867 


BL01078 


Molybdenum cofactor biosynthesis 
proteins. 


BL01078B 14.20 1.621e-20408- 
429 BL01078A 10.16 2.000e-13 
366-379 BL01078D 5.99 3.455e- 
11,566-576 BL01078C 10.52 
3.793e-ll 501-513 \ 


868 


BL01177 


Anapbylatoxin domain proteins. 


BL01 177E 20.64 5.800e-24 462- 
489 BL01177C 17.39 5.333e-19 
416-435 BL01177B 13.61 7.840©- 
16 122-138 BL01177D 17.50 
1.900e-15 441-459 


869 


BL01177 


Anaphylatoxin domain proteins. 


BL01177E 20.64 5.800e-24 415- 
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A Ar\ t*I A1 1 TTP 1*7 *>A C 1 

442 BL01 177C 17.39 5.333e-19 
369-388 BL01177B 13.61 7.840e- 
16122-138 BL01177D 17.50 
1.900e-15 394-412 


871 


BL50007 


Phosphatidylinositol-specific 
phospholipase X-box domain proteins 
prof. 


BL50007A 19.61 1 .OOOe-40 322- 
368 BL50007D 19.54 1.000e-40 

con tii cfifiAiD *>a OA £. *taa*» 
jO7-03 I dLDUUU/Jd zU.VU O.7U0e- 

36 383-421 BL50007E 25.63 

9.053e-33 745-783 13L50U07C 

8.97 5200e- 19 452-469 


872 


Til A/\A*TO 

BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


oLvvy (ZV zz.jd 3.25Ue-17 90- 
115 


874 


PR00452 


SH3 DOMAIN blONAlUKb 


rKUU43Zi> 1 I.Oj 4.Zj0e-Uy 370- 
JoO 


877 


BL00741 


Guanine-Nucleotide dissociation 
stimulators uui,z4 tarniiy sign. 


BL00741B 1427 5.500e-13 1343- 

1JOO 1 


878 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.525e-09 52-85 


881 


PD02807 


APOLIPOPROTEIN E PRECURSOR 

A B^VD /IT VPnDD r\TC TXT OI A c 


PD02807E 10.90 4.702e-09 358- 


882 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.188e-37 8-47 


885 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 8.071e-09 10-26 


| 886 


PR00372 


BIOPTERIN-DEPENDENT 
AROMATIC AMINO ACID 
HYDROXYLASE SIGNATURE 


PR00372B 10.30 9.308e-27 225- 
248 PR00372A 13.39 7.000e-24 
134-154 PR00372El2.622.125e- 
23 360-380 PR00372C7.90 
3.025e-22 289-309 PR00372F 
13.09 6.333e-21 395-414 
PR00372D 10.22 1.000e-19329- 
348 


. 887 


BL00301 


GTP-binding elongation factors proteins. 


BL00301B 20.09 2.800e-24 103- 
135 BL00301A 12.41 4.316e-13 
21-33 


AAA 

888 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


ni AAC 1 O 1 O T> 1 f _ A A OA *> A 

BL00518 12.23 1 ,667e-09 30-39 


889 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FTNGER METAL-BINDING NU. 


PD01066 19.43 4.906e-26 6-45 


890 


DM00179 


w KINASE ALPHA ADHESION T- 
CELL. 


DM00179 13.97 7.652e-09 113- 
123 


892 


BL01022 


PTR2 family proton/oligopeptide 
syraporters proteins. 


BL01022B 22.19 6.016e-14 72- 
118 BL01022E23.51 1.173e-12 
472-508 BL01022All.58 9.135e- 
12 42-61 BL01022D 9.42 3.455e- 
11 199-212 


893 


PD02407 


3 -BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


894 


PD02407 


3 -BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


895 


PR00237 


RHODOPSIN-LKE GPCR 
SUPERFAMTLY SIGNATURE 


PR00237B 13.50 9.100e-14 116- 
138 PR00237F 13.57 I.360e-13 
312-337 PR00237G 19.63 9.069e- 
13 353-380 PR00237E 13.03 
7. 120e-12 243-267 PR00237D 
8.94 4. 150e- 11 194-216 
PR00237A 11.48 4.375e-ll 83- 

1 AO 

108 


896 


BL00129 


Glycosyl hydrolases family 3 1 proteins. 


BL00129D 16.76 8.258e-26 634- 
678 BL00129A 26.21 1.720e-25 
384-430 BL00129E 22.60 4.857e- 
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23 698-734 BL00129C 15.12 
1. /jue-zz jyo-oz** JDJuuui/yu 
10 10 S KOIp-1 R4Q5-S29 

BL00129F 26.19 7.545e-15 814- 


897 


BL00598 


Chromo domain proteins. 


BL00598 14.45 1.220e-13 9-31 


898 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 6.000e-09 396-405 


899 


PD01101 


INHIBITOR HEAVY CHAIN 
CHANNEL IN. 


PD0U01B 21.53 1.000e-40274- 
327 PD01101D 24.45 1.000e-40 

hj J-jiJ. rUVl l\Jl/\ Xo.Zj D.xDoe- 

23 83-117 PD01101C 12.69 
1.237e-16 366-386 PD01101E 
0./3 /. /Due-iz DOOO /O 


900 


PR00600 


PROTEIN PHOSPHATASE PP2A 55KD 

DCfin A TfYD V CI TOT TKT1T 

O ir.V A TT TTJ T7 
olUlNAIUJvb 


PR00600A 11.61 5.979e-09 3 1 -52 


901 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.116e-31 24-63 


903 


BL01 1 15 


GTP-binding nuclear protein ran proteins. 


BL011 15A 10.22 1.509e-l I 21-65 


906 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.174e-13 539- 
572 DM00215 19.43 4.750e-12 
549-582 DM00215 19.43 9.824e- 
11 551-584 DM00215 19.43 
2.929e- 10 548-581 DM00215 
1 9.43 4.054e- 1 0 550-583 
DM002 1 5 1 9.43 5.339e- 1 0 552- 

COC FWvlAAl 1C Jf% A1 1 1 Ala 1 A 

585 DM0U215 19.43 7.1G7e-10 
544-577 






I TDYT^rkTC V TXT A CD O IfTKT A TT TTJ T? 

UKJLHNb KJIMAoC oIvjINA 1 UKc 


•rKUuyooA o.jy o.z /oe-12 d 14- 
332 


908 


DT f\f\ 1 f\H 

BL00107 


Protein kinases ATP-binding region 
proteins. 


T3T ftAI A*7 A lO 1Q C ncA a 1 n 1 1 O C 

1156 


AAA 

909 


T3T AA 1 AT 

BL00107 


Protein kinases ATP-binding region 
proteins. 


nr ft At A"? A 1 O Oft < fiCO« IT 1 1 1 O 

BLD0107A 18.39 5.950e-17 1118- 
1149 


Ol ft 

yiu 


BLUUIU/ 


Protein kinases ATP-binding region 
proteins. 


oJLUUIU/A 18.37 o.5oUe-i3 15U- 
181 


91 1 


m AA 1 AT 


Protein kinases ATP-binding region 
proieins. 


tjt nni m a i o iq o C£Aa ii i *za 
dLUUIU/A lo.Jy o.5oue-13 15U- 

1 ft l 


912 


PF00856 


SET domain proteins. 


PF00856A 26.14 4.553e-l 1 243- 
280 


i 913 


PF00628 


PHD-finger. 


PF00628 15.84 6.400e-13 197-212 


914 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 1.000e-27435- 
459 PR00962G 15.71 4.086e-26 
593-618 PR00962B 11.98 9.122e- 
26296-319 PR00962A 13.28 
6.143e-22 15-34 PR00962C8.00 
4.000e-21 348-369 PR00962F 
12.39 9.769e-21 552-572 
PR00962H 13.32 2.63oe-20 623- 
643 PR00962I 11.68 9.786e-20 
692-712 PR00962E 8.81 2.91 5e- 
18 515-534 


915 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 1.000e-27 365- 
389 PR00962G 15.71 4.086e-26 
523-548 rKUUyo2A 13.28 o,143e- 
22 15-34 PR00962C8.004.000e- 
21 278-299 PR00962F 12.39 
9.769e-21 482-502 PR00962H 
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13.32 2.636e-20 553-573 
PR009621 1 1.68 9.786e-20 622- 
642 rKUU962b 8.81 2.915e-18 
445-464 


916 


BL00134. 


Serine proteases, trypsin family, histidine 
proteins. 


BL00134A 1 1.96 5.886e-14 90- 
107 


917 


BL00478 


LIM domain proteins. 


BL00478B 14.79 8.393e-13 211- 
226 BLQ0478B 14.79 6.71 2e- 10 
271-286 


918 


PRO0049 


WILMS TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 5.729e-09 973- 
988 


922 


BL00150 


Acylphosphatase proteins. 


BL00150 25.33 1.000e-40 37-84 


924 


DM00031 


IMMUNOGLOBULIN V REGION. 


DM0003 IB 15.41 8.063e-0979- 
113. 


925 


BL00072 


Acyl-CoA dehydrogenases proteins. 


BL00072D 30.08 2.837e-24 280- 
331 BL00072E 24.12 8200e-24 
368-411 BL00072C 25.30 7.873e- 
20 226-267 BL00072B 9.48 1 
6.049e-12 183-196 


927 


BL00237 


G-protein coupled receptors proteins. 


BL00237C 13.19 1.692e-13 229- | 
256 BL00237A 27.68 6.657e-13 
90-130 BL00237Dll.23 9.571e- 

m a A\ A A A 

13 290-307 


928 


BL01033 


Globins profile. 


BL01033A 16.94 7.923e-l 8 25-47 
BL01033B 13.81 1.000e-15 93- 
105 


929 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 8.714e-13 203- 
253 


932 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 353- 
397 BL00415N 4.29 2.1 17e-09 
63-107 BL0041 5N 4.29 3.628e-09 
57-101 BL00415N 4.29 5.664e-09 
347-391 


933 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A9.37 1 .000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
152-189 PD02448E 11.33 9.000e- 
30 223-249 PD02448F 14.22 
9.654e-25 267-291 PD02448D 
1 1.48 3.659e-18 197-211 
PD02448G 10.73 7.857e-16 293- 
306 


934 


DM00191 


w SPAC8A4.04C RESISTANCE 
SPAC8A4.05C DAUNORUBICIN. 


DM00191D 13.94 9.083e-10 136- 
175 


935 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01115A 10.22 4.696e-10 67- 
11] 


936 


BL00019 


Actin in-type actin-binding domain 
proteins. 


BL00019D 15.33 8.138e-14 865- 
895 


937 


PR00762 


CHLORIDE CHANNEL SIGNATURE 


PR00762A 14.22 4.000e-22 183- 
201 PR00762C9.29 1.000e-21 
268-288 PR00762E 12.07 3.250e- 
20 520-537 PR00762D 1 1 .29 
1.000e-19 470-491 PR00762F 
15.12 1.429e-19 538-558 
PR00762B 12.12 1.818e-18214- 
234 PR00762G 14.13 3.455e-17 
577-592 


938 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.500e-25 291-334 


939 


DM01 111 


4 kw PHOSPHATASE 


DM01 1 1 1 E 17.28 1 .568e-l 0 248- 
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ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 




• 


TRANSFORMING 6 IK PDF 1 . 


297 DM01111E17.28 5.168e-10 
659-708 DM01 11 ID 16.76 
5.263e-09 279-325 DM01 111M 
10.67 8.674e-09 91 1-935 


940 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107B 13.31 1.000e-14 293- 
309 BL00107A 18.39 6.760e-13 
229-260 


942 


BL01160 


Kinesin light chain repeat proteins. 


BL01160B 19.54 9.832e-ll 543- 
597 


943 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 3.500e-35. 8-47 


945 


BL00989 


Clathrin adaptor complexes small chain 
proteins. 


BL00989B 26.51 1.000e-40 66^ 
117 BL00989A 11.66 1.000e-13 
5-19 


946 


PR00178 


FATTY ACID-BINDING PROTEIN 
SIGNATURE 


PR00178D 13.52 9.571e-09450- 
469 


947 


BL00178 


Aminoacyl-transfer KNA synthetases 
class-I proteins. 


BL00178B 7.11 4.857e-09713- 
724 


948 


PF00628 


PHD-finger. 


PF00628 15.84 8.412e-14 201-216 


951 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 2.050e-10 180- 
230 


952 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 4.300e-ll 26-49 
PR00926F 17.75 6.348e-09 134- 
157 


955 


PF00109 


Beta-ketoacyl synthase. 


PF00109 13.08 2.846e-12 342-357 


957 


PR00069 


ALDO-KETO REDUCTASE 
SIGNATURE 


PR00069A 16.01 8.826e-24 26-51 
PR00069B 1 1 .33 1 .5 14e-17 86- 
105 PR00069C 16.03 8.816e-14 
155-173 


958 


PF00583 


Acetyltransferase (GNAT) family. 


PF00583A 12.53 5.500e-10 631- 
642 


961 


PR00328 


GTP-BINDING SARI PROTEIN 
SIGNATURE 


PR00328A 10.62 8.740e-10 7-31 


962 


BL00354 


HMG-I and HMG-Y DNA-binding 
domain proteins (A+T-hook). 


BL00354A 3.83 9.438e-10 1489- 
1499 


963 


BL00354 


HMG-I and HMG-Y DNA-binding 
domain proteins (A+T-hook). 


BL00354A 3.83 9.438e-10 1489- 
1499 


964 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.188e-27 53-96 


965 


PF00992 


Troponin. 


PF00992A 16.67 2.42 le-09 581- 
616 


966 


PR00515 


5-HYDROXYTRYPTAMINE IF 
RECEPTOR SIGNATURE 


PR00515D7.91 5.74 le-09 13-33 


967 


BL00579 


Ribosomal protein L29 proteins. 


BL00579B 21.99 5.065e-21 164- 
194 


970 


BL00504 


Fumarate reductase / succinate 
dehydrogenase FAD-binding site 
proteins. 


BL00504C 18.68 2.227e-24 34-59 
BL00504D 10.43 7.261e-21 75-93 


973 


PF00580 


UvrD/REP helicase. 


PF00580A 13.37 4.720e-09 249- 
271 


974 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456F5.86 1.000e-10 242-254 


975 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.429e-22 99- 
139 


976 


BL00031 


Nuclear hormones receptors DNA- 
binding region proteins. 


BL00031A 19.55 7.158e-33 60-93 
BL00031B 22.25 5.500e-28 94- 
126 


977 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e-16 196-209 
PD00066 13.92 8.200e-16 336-349 
°PD00066 13.92 2.385e-15 476-489 
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ID 

NO: 


ACCESSION 
NO. 


DESCIUPTION 


RESULTS* 








PD00066 13.92 9.308e-15 252-265 
PO00066 13.92 2.800e-14 448-461 
PD00066 13.92 4.600e-14 392-405 
PD00066 13.92 5.200M4 280-293 
PD00066 13.92 4.000e-13 224-237 
PD00066 13.92 4.429e-12 308-321 
PD00066 13.92 9.571e-12 420-433 
PD00066 13.92 6.870e-ll 168-181 


978 


BL00721 


Formate-tetrahydrofolate ligase proteins. 


BL00721B 13.21 1.000e-40346- 
401 BL00721D 13.90 1.000e-40 
538-592 BL00721E 13.46 l.OOOe- 
40 597-646 BL007211 18.79 ! 
2.500e-40 814-860 BL00721H 
21.20 8.239e-39 763-814 
BL00721A 15.31 9.719e-32287- 
321 BL00721C 16.92 4.000e-30 
498-535 BL0072 IF 15.96 8232e- 
27 660-702 BL00721G 7.97 
3.017e-10 721-734 


981 


PD00126 


PROTEIN REPEAT DOMAIN TPR 
NUCLEA. 


PD00126A 22.53 2.552e-09 180- 
201 


982 


BL00869 


Renal dipeptidase proteins. 


BL00869C 12.58 3.172e-19 59-95 
BL00869E 13.12 9.129e-18 120- 
157 BL00869J 15.60 6.032e-17 
270-310 BL00869H 11.08 1.840e- 
16 219-242 BL00869G 13.55 
2.543e-16 192-214 BL00869F 
12.77 7.031e-14 157-192 
BL008691 12.92 3.274e-12 242- 
270 BL00869D 14.02 5.282erl0 
95-124 BL00869B 15.55 9.382e- 
10 31-61 


983 


PR00196 


ANNEXIN FAMILY SIGNATURE 


PR00196F 13.89 2.125e-09 92-108 


984 


BL00485 


Adenosine and AMP deaminase proteins. 


BL00485D 30.82 2.427e-10 154- 
209 



* Results include in order: accession number subtype; raw score; p-value; position of signature in amino acid 
sequence 



TABLE 4 



SEQ ID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


2 


lg 


Immunoglobulin domain 


3.9e-17 


60.3 


3 


HSP90 


Hsp90 protein 


0 


1548.4 


6 


tsp 1 


Thrombospondin type 1 domain 


0.002 


22.1 


7 


7tmJ 


7 transmembrane receptor (rhodopsin 
family) 


6.7e-08 


27.3 


9 


PWWP 


PWWP domain 


8.1e-16 


66.0 


12 


Clq 


Clq domain 


1.7e-26 


101.5 


13 


Clq 


Clq domain 


2e-20 


81.3 j 


14 


Aa_trans 


Transmembrane amino acid 
transporter protein 


2.7e-42 


153.9 


15 


E1-E2 ATPase 


E1-E2 ATPase 


6.3e-124 j 


412.2 


16 


trypsin 


Trypsin 


1.2e-87 


278.6 


17 


ig 


Immunoglobulin domain 


7.6e-12 


43.2 


18 


lectin c 


Lectin C-type domain 


0.0003 


21.2 


20 


Alpha_L_fucos 


Alpha-L-fucosidase 


1.2e-217 


736.5 
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SEQ1D 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


22 


pkinase 


Eukaryotic protein kinase domain 


3.3e-87 


303.1 


23 


pkinase 1 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


24 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 . 


296.8 


25 


ank 


Ank repeat 


5.5e-14 


59.9 


27 


pkinase 


Eukaryotic protein kinase domain 


1.5e«100 


347.4 


28 


spectrin 


Spectrin repeat 


4e-57 


203.2 


29 


spectrin 


Spectrin repeat 


4e-57 


203.2 


30 


WD40 


WD domain, G-beta repeat 


1.2e-07 


38.8 


33 


rrm 


RNA recognition motif. 


l.le-17 


72.2 


34 


rrm 


RNA recognition motif. 


l.le-17 


72.2 


36 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


3e-36 


117.3 


37 


ank 


Ank repeat 


5.9e-25 


96.3 


38 


SRF-TF 


SRF-type transcription factor 


1.4e-36 


133.9 


40 


alkjphosphatase 


Alkaline phosphatase 


0 


1034.9 


44 


zf-C2H2 


Zinc fmger, C2H2 type 


8.6e-103 


354.9 


45 


sugar tr 


Sugar (and other) transporter 


3.1e-08 


40.3 


47 


7tm_2 


7 transmembrane receptor (Secretin 
family) 


6.4e-79 


275.6 


50 


zf-C2H2 


Zinc finger, C2H2 type 


1.3e-98 


341.0 


51 


filament 


Intermediate filament proteins 


1.2e-176 


600.3 


52 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2.7e-10 


37.7 


53 


Cadherin_C_ter 
m 


Cadherin cytoplasmic region 


1.9e-94 


327.2 


54 


SJ00 


S-100/ICaBP type calcium binding 
domain 


5.2e-18 


73.3 


58 


inositol P 


Inositol monophosphatase family 


5e-13 


49.8 


59 


7tmJ 


7 transmembrane receptor (rhodopsin 
family) 


8.8e-46 


147.6 


60 


Kunitz_BPTI 


Kunitz/Bovine pancreatic trypsin 
inhibito 


3.7e-47 


148.6 


62 


DAD 


DAD family 


2.5e-74 


260.3 


63 


MOZ SAS 


MOZ/SAS family 


5.9e-133 


455.1 


64 


MOZ SAS 


MOZ/SAS family 


1.7e-123 


423.6 


65 


ras 


Ras family 


9.3e-89 


308.3 


67 


Hamlpjike 


Haml family 


3.7e-49 


176.7 


68 


7tmJ 


7 transmembrane receptor (rhodopsin 
family) 


5.2e-39 


126.1 


70 


zf-C2H2 


Zinc fmger, C2H2 type 


1.5e-112 


387.3 


71 


Peptidase JM41 


Peptidase family M41 


1.2e-110 


381.0 


72 


abhydrolase 


alpha/beta hydrolase fold 


9.8e-05 


26.5 


81 


K tetra 


K+ channel tetramerisation domain 


0.022 


-16.8 


82 


pkinase 


Eukaryotic protein kinase domain 


5e-49 


176.3 


84 


AAA 


ATPases associated with various 
cellular act. 


1.3e-77 


271.3 


85 


bomeobox 


Homeobox domain 


1.4e-28 


108.3 


87 


TGF-beta 


Transforming growth factor beta like 


6.7e-68 


210.2 


91 


mito_carr 


Mitochondrial carrier proteins 


4.6e-57 


198.5 


95 


adenylatekinase 


Adenylate kinase 


l.le-15 


60.0 


96 




Immunoglobulin domain 


4.1e-20 


69.8 


99 


CNH 


CNH domain 


3.4e-120 


412.7 


100 


homeobox 


Homeobox domain 


7.4e-32 


119.3 


101 


zf-C2H2 


Zinc finger, C2H2 type 


2.2e-47 


170.8 


102 


zf-C2H2 


Zinc finger, C2H2 type 


4.4e-89 


309.4 


103 


dynamin 


Dynamin family 


1.4e-150 


513.6 


104 


lectin_c 


Lectin C-type domain 


4.2e-15 


63.6 


105 


lectin_c 


Lectin C-type domain 


4.2e-15 


63.6. 


108 


metalthio 


Metallothionein 


2e-25 


97.9 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


112 


HSP20 


Hsp20/aJpna crystal tin family 


z.oe-/u 




115 


EF TS 


Elongation factor TS 


3.8e-63 


221.1 i 


116 


sugartr 


Sugar (and other) transporter 


4e-o3 




.118 


catalase 


Catalase 


A 
U 


1 1 jo.y 


119 


UCH 


Ubiquitin carboxyl-terminal 
hydrolase, famil 


le-tu 


7/i A > 

Z4.4 


122 


r 

metal thio 


Metal lotni onein 






125 


adn short 


short chain dehydrogenase 


i.oe-*o 




126 


KRAB 


KRAB box 


7.9e-25 


95.9 


127 


G-alpha 


G-protein alpha subunit 


le-249 


843.0 


128 


mito carr . 


Mitochondrial carrier proteins 


2e-65 


227.2 


131 


EF1BD 


EF-1 guanine nucleotide exchange 
domain . 


4.9e-53 


1 on £ 

189.0 


132 


GYF 


GYF domain 


4.9e-28 


106.6 


133 


GYF 


GYF domain 


4.9e-28 


1 A^ ^ 1 

106.6 


134 


lipocalin 


Lipocalin / cytosohc fatty-acid 
binding pr 


2.1e-33 


119.1 


135 


pkinase 


Eukaryotic protein kinase domain 


3.3e-86 


299.8 


136 


ank 


Ank repeat 


2.2e-29 


111.1 i 


137 


IL8 


Small cytokines 
(intecrine/chemokine), inter 


3.1e-18 


65.2 


139 


pyridoxal_deC 


Pyridoxal-dependent decarboxylase 
conse 


A AAftl 1 

0.0001 1 


19.0 


140 


cadherin 


Cadherin domain 


1.3e-88 


307.8 


142 


efhand 


EF hand 


5.7e-33 


123.0 ; 


143 


Acyltransferase 


Acyltransferase 


2e-29 


111.2 


146 


cytochrome^ 


Cytochrome c 


1.7e-33 


J24.7 ! 


147 


pkinase 


Eukaryotic protein kinase domain 


2.3e-86 


300.3 


148 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


1.7e-09 


45.0 


149 


aldo ket red 


Aldo/keto reductase family 


7.4e-l 89 


640.8 


150 


homeobox 


Homeobox domain . 


3.2e-08 


38.7 


151 


PseudoU_synth_ 
1 


tRNA pseudouridine synthase 


4.7e-57 


203.0 


152 


abhydrolase 


alpha/beta hydrolase fold 


1.7e-31 


118.0 i 


153 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


l.le-09 


45.6 


156 


PHD 


PHD-finger 


7.6e-15 


62.8 


157 


m3 


Fibronectin type III domain 


A Al C 

0.015 


Ol A 

21.9 ! 


158 


homeobox 


Homeobox domain 


2.7e-27 


104.1 


160 


PWI 


PWI domain 


3.9e-24 


93.6 


162 


DnaJ 


DnaJ domain 


2e-06 


34.8 


164 


Cbl_N 


CBL proto-oncogene N-terminal 
domain 


8e-117 


401.5 


166 


metalthio 


MetaiJothionein 


3.Ie-26 


1 /1A £. 

100.6 


167 


LRR 


Leucine Rich Repeat 


0.00069 


26.3 


169 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


5.3e-180 


611.4 


170 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


5.3e-180 \ 


611.4 


171 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


le-149 


510.8 


173 


homeobox 


Homeobox domain 


L5e-29 1 


111.6 


174 


FYVE 


FYVE zinc finger 


7.4e-28 


103.8 


175 


GRIP 


GRIP domain 


3.9e-08 


40.5 


182 


pkinase 


Eukaryotic protein kinase domain 


3.4e-71 


OCA A 

250.0 


185 


CAPJ3LY 


CAP-Gly domain 


5.6e-51 


182.8 


186 


TBC 


TBC domain 


2.2e-50 


180.8 


187 


TBC 


TBC domain 


2.2e-50 


180.8 
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SEQLD 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 

oLUlu> 


too 
100 


ruZ 


ruz. domain (A j so Known as uhk or 


*te- j j 




1 SO 

loy 


iveicn 


rvCltU mom 


J.iC-lUU 




1 OA 

190 


i ropomy osm 


i ropomyosins 


J.oC-I / 1 


JjJ.H 


too 

\yl 


Rjeske 


KicSKc [zre-zoj domain 


U.ULf JO 


t O.J 


199 


>g 


unmunogioouiin domain 


j.ye-iy 


OO. i 


9A.9 
zUZ 


cur 


JDVjr-llKc domain 


J .HC- J*t 


17J.J 


203 • 


trefoil 


Trefoil (P-type) domain 


le-24 


95.5 


204 


Ton 

low 


idk* domain 


0 c« oo 


170 n 


205 


einand 


cr nana 


u.uuyo 


zz.o 


zUo 


ioi\_L,nannei 


oiow voitage-gatea potassium 


U.UvMl 


8 1 
0.1 


zU/ 


ucIOU 


i re io j! ^r-typej aomain 


z.yc-*fo 


1 77 7 


1AO 

zoy 


KJDOSoma] oio 


iNjoosomai protein oj j/ojo 


j .ze- / o 


974 7 i 


1 1 A 
z 1U 


nemopexin 


riemopexin 


1 . JC-OZ 


991 5 1 
ZZ I.J 


zl J 


1 Ot 


idl aomain 


z.je-**o 


17/1 n 

1 /h.U 


215 


Basic 


Myogenic Basic domain 


4.3e-50 


179.8 


2lo 


iUDOsomai_Lz4 


ivuw mo til 


5~^e-z3 


fiO 9 
07.Z 


TV) 
III 


mi 


Fibronectin type III domain 


/.je-i'ii 




223 


cofilin_ADF 


CofiliiVtropomyosin-type actin- 
binding pr 


9.3e-47 

t 


168.8 


224 


— 

efhand 


EF hand 


o.le-06 


33.2 


225 


Pterin_4a 


Pterin 4 alpha carbinolamine 
dehydratase 


9.3e-42 


152.1 


228 


ABC tran 


ABC transporter 


4.1e-110 


379.2 


234 


c l_DerP2_Derr 

2 


El iamuy 


3.7e-90 


312.9 


235 


El_DerP2_DerF 

2 


El family 


1.6e-48 


174.6 


237 


PMP22_CIaudin 


PMP-22/EMP/MK0/Claudin family 


1.7e-25 


98.1 


238 


Opiods_neurope 
P 


Vertebrate endogenous opioids 
neurope 


1.8e-159 


543.2 


IOC . 

239 


elroa 


Eukaryotic initiation factor 5A 
nypusine 


D.9e-J04 


3do.o 


Z**0 


Ammo oxidase 


Flavin containing amine oxidase 


z.je-i i 


3 /.o 


9/10 
zU 


ZI-UzHz 


Ziinc linger, K^itti type 


z.ie-yy 


343.0 


0/1/1 
iHH 


Dana / 


orrri domain / oana / iamuy 


z.je-53 


1 DA 1 

190.7 


245 


auk 


Ank repeat 


1.6e-88 


307.5 


O/IZ 

240 


Zt-C2n2 1 


Zinc imger, C2H2 type 


o.7e-49 


175.9 


247 


actin 


Actin 


2.3e-4z 


' 1 VIA *5 

140.3 


248 


ERJumen_recep 

* 
t 


ER lumen protein retaining receptor 


2.4e-155 


529.5 


OCA 

zjU 


rMrll Claud in 


rMr-z2/DMr/MrzU/Ciauam tamily 


z.ze-io 


1 A A A 

140.9 


oco 


Collagen 


Collagen triple nelix repeat (20 
copies) 


l.4e-13 


CO z 

58.6 


occ 


Uz 


uz comam 


A ACO 


f.O 


OC*7 


pad rsi V 


CAr-uJy aomam 


1 An. Oft 

1.4e-2U 


Q1 D 1 

Ol.o 


260 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


OZ 1 


WD40 


WD domain, O-oeta repeat 


o zo 

9.9e-62 


218.5 


202 


WU40 


WD domain, Cj-oeta repeat 


A A~ ZO 

9.9e-62 


218.5 


OZO 

2t>3 


_ ~ X*I 1 1 _» ATM? 

coiiJin_ADr 


Cofilin/tropomyosin-type actin- 
binding pr 


T O — O 1 

7.8e-21 


82.6 


TA/l 
lOH 


KiDosomaJ_L 1 4 


Kioosomai protein Li4p/L2ie 


9.2e-10 


A(\ C 

4U.0 


OZC 
Z03 


C A T> A 

SAPA 


Saposin A-type domain 


4.4e-27 


i AO >i 

103.4 


ZOO 


o AHA 

SAPA 


Saposin A-type domain 


4.4e-27 


1 AO A 

103.4 


267 


A lap tran 


A francnnrfpi* 
nDL UaJJbpuricr 




1/19 9 


269 


Ribosomal_L14 


Ribosomal protein L14p/L23e 


62o-62 


219.2 


270 


abhydrolase 


alpha/beta hydrolase fold 


0.042 


-3.3 


272 


ras 


Ras family 


4.3e-87 


302.8 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 

f% V*1 

SCORE 


273 


rrm 


RNA recognition motif. 


0.074 


14.6 


275 


lipocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


2.5e-41 


146.4 


276 


ras 


Ras family 


l.le-o7 


238.3 


277 


UCH 


Ubiquitin carboxyl-terminal 
hydrolase, famil 


1.2e-147 


CA*5 A 

503.9 


278 


START 


START domain 


3.ze-U9 


A4 1 
HH. 1 


279 


WD40 


WD domain, G-beta repeat 


I Bo 0*7 




282 


G-patch 


G-patch domain 


/.oe-zz 


50. v 


287 


Anti_prohferat 


T>nT*/^ \ /*n .in ill I 

BTOl tamuy 


1 o» iai 
i .ze- 1 u i 




289 


KRAB 


KRAB box 


7.ie-zi 


CO fi 

oz.o 


293 


7tm 3 


7 transmembrane receptor 


3.je-/j 


ZJO.O 


295 


SET 


SET domain 


5e-30 


1 13.2 


296 


Pyridox_oxidase 


Pyridoxamine 5-phosphate oxidase 


I.3e-7o 


ZOO.U 


297 


rrm 


RNA recognition motif. 


5.4e-45 


162.9 


298 


Ubie_methyltran 


ubiE/COQ5 methyltransferase family 


6.3e-05 


A£ 1 

-96.3 


299 


Ubiejnethyltran 


ubiE/COQ5 methyltransferase family 


0.0024 


1 1 O 1 

-1 18.1 


301 


Cyt_reductase 


FAD/NAD-binding Cytochrome 
reductase 


7.7e-61 


215.5 


302 


G-patch 


G-patch domain 


3.1e-14 


60.7 


307 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


7.7e-43 


138.2 


308 


PH 


PH domain 


0.0015 


17.8 


310 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


L4e-84 


270.8 


311 


Rhodanese 


Rhodanese-like domain 


3.3e-64 


226.7 


312 


tubulin 


Tubulin/FtsZ family 


4.9e-2oo 


9oi.o 


314 


SURF4 


SURF4 family 


1.2e-199 


ana a 
o/o.o 


325 


IMS 


impB/mucB/samB family 


2e-58 


OAT C 

207.5 


327 


cadherin 


Cadherin domain 


4.3e-91 


316.0 


329 


NAC 


NAC domain 


2.1e-28 


107.8 


330 


EP_trans 


Phosphatidylinositol transfer protein 


6.5e-98 


338.7 


332 


TFIIS 


Transcription factor S-II (TFIIS) 


8.8e-05 


29.3 


337 


zf-C2H2 


Zinc finger, C2H2 type 


3.6e«61 


216.6 


340 


AIRS 


AIR synthase related protein 


4e-32 


120.2 


343 


annexin 


Annexin 


A £ ~ OO 

4.6e-80 


279.4 


346 


Stathmin 


Stathmin family 


1 <?« OA 

I.8e-90 


3I4.U 


347 


Ribosomal LI 6 


Ribosomal protein LI 6 


A /* — i\t\ 

4.6e-09 


34.9 


348 


lactamase B 


Metallo-beta-lactamase superfamily 


0.012 


-6.0 


351 


efhand 


EFhand 


2.5e-14 


61.0 


353 


lectin c 


Lectin C-type domain 


1.3e-05 


32.1 


354 


WD40 


WD domain, G-beta repeat 


2.2e-18 


74.5 


360 . 


lipocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


6.3e-10 


38.3 


362 


Acetyltransf 


Acetyltransferase (GNAT) family 


0.0019 


24.9 


365 


tRNA-syntJ 


tRNA synthetases class I (I, L, M and 
V) 


4.6e-185 


^o o o 

628.2 


366 


Sulfatase 


Sulfatase 


6.1e-228 


770.6 


368 


START 


START domain 


3.8e-ll 


50.5 


369 


pkinase 


Eukaryotic protein kinase domain 


2.4e-10 


41.3 


370 


ACBP 


Acyl CoA binding protein 


4.4e-56 


1 OA Of 

199.7 


371 


pkinase 


Eukaryotic protein kinase domain 


1.6e-94 


327.5 


373 


EGF 


EGF-like domain 


2.6e-12 


54.3 


375 


zf-C2H2 


Zinc finger, C2H2 type 


8.2e-64 


225.4 


3.77 


KRAB 


KRAB box 


3.7e-27 


103.7 


379 


SET 


SET domain 


7.3e-ol. 


OKA 


380 


Glyco_transf_8 


Glycosyl transferase family 8 


0.0028 


-40.1 


381 


zf-C2H2 


Zinc finger, C2H2 type 


4.3e-06 


33.7 


383 


GlycoJransfJ* 


Glycosyl transferase family 8 


0.0028 


-40.1 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


384 


RasGEF 


RasGEF domain 


8.1e-43 


155.7 


385 


TBC 


TBC domain 


0.017 


-66.6 


389 


Glycos_transf_2 


Glycosyl transferases 


1.3e-15 


65.3 


390 


Na Ca Ex 


Sodium/calcium exchanger protein 


3.9e-105 


362.7 


391 


fo3 


Fibronectin type III domain 


4.1e-102 


352.6 


392 


fo3 


Fibronectin type ID domain 


3.4e-45 


163.6 


393 


fii3 


Fibronectin type ID domain 


3.4e-45 


163.6 


394 


ldl_receptj> 


Low-density lipoprotein receptor 
repeat 


7.1e-49 


175.8 


395 


Ribosomal L30 


Ribosomal protein L30p/L7e 


0.0023 


16.0 


396 


Oxysterol_BP 


Oxysterol-binding protein 


1.5e-94 


327.5 


397 


RDS ROM1 


Peripherin/rom-1 


2.9e-33 


123.9 


399 


lactam ase_B 


Metallo-beta-lactamase superfamily 


3.4e-39 


143.6 


402 


F-box 


F-box domain. 


0.0002 


28.1 


403 


CLPjprotease 


Clp protease 


4.8e-64 


226.2 


405 


Ribosomal L35 
Ae 


Ribosomal protein L35Ae 


6e-77 


269.0 


406 . 


LIM 


LIM domain containing proteins 


0.00021 


20.7 


410 


tRNA-syntJc 


tRNA synthetases class I (E and Q) 


le-236 


799.8 


411 


NTP transf 2 


Nucleotidyltransferase domain 


3.9e-16 


67.0 


412 


DEAD 


DEAD/DEAH box helicase 


0.00016 


17.2 


414 


DUF94 


Domain of unknown function DUF94 


0.00011 


26.9 


415 


tubulin 


Tubulin/FtsZ family 


4.5e-289 


973.7 


420 


SET 


SET domain 


3.3e-57 


203.5 


421 


WD40 


WD domain, G-beta repeat 


6.1e-29 


109.6 


423 


zf-C2H2 


Zinc finger, C2H2 type 


L5e-39 


144.9 


424 


pkinase 


Eukaryotic protein kinase domain 


8.9e-75 


261.8 


428 


LIM 


LIM domain containing proteins 


1.8e-34 


126.7 


431 


kazal 


Kazal-type serine protease inhibitor 
domain 


3.7e- 18 


73.8 


432 


SH2 


Src homology domain 2 


1.4e-67 


198.4 


433 


zf-C2H2 


Zinc finger, C2H2 type 


2.8e-144 


492.7 


434 


ras 


Ras family 


0.012 


-106.8 


436 


El-E2_ATPase 


E1-E2 ATPase 


l,6e-117 


391.0 


437 


RNA_j>ol A 


KNA polymerase alpha subunit 


0 


1077.7 


438 


PHD 


PHD-finger 


1.6e~ll 


51.7 


439 


lectin_c 


Lectin C-type domain 


4.7e-30 


113.3 


440 


zf-C2H2 


Zinc finger, C2H2 type 


l.le-65 


231.6 


441 


arrestin 


Arrestin (or S-antigen) 


2.9e-254 


858.1 


442 


aminotran_3 


Aminotransferases class-Ill 
pyridoxal-pho 


8.2e-80 


231.1 


443 


UCH-1 


Ubiquitin carboxyl-terminal 
hydrolases famil 


8.5e-12 


52.6 


444 


CTF NFI 


CTF/NF-I famUy 


2.6e-277 


934.6 | 


451 


T-box 


T-box 


3.8e-117 


402.6 


453 


Rieske 


Rieske [2Fe-2S] domain 


2.6e-13 


57.7 


454 


zf-C2H2 


Zinc finger, C2H2 type 


3.9e-64 


226.5 


456 


homeobox 


Homeobox domain 


2.8e-08 


38.9 


459 


ig 


Immunoglobulin domain 


2.6e-20 


70.5 


460 


Hydrolase 


haloacid dehalogehase-like hydrolase 


4e-25 


96.9 


462 


rve 


Integrase core domain 


1.6e-13 


50.7 


466 


CH 


Calponin homology (CH) domain 


2.4e-17 


71.1 


467 j 


CH 


Calponin homology (CH) domain 


2.4e-17 


71.1 


468 


Sterol desat 


Sterol desaturase 


7.5e-38 


139.2 


469 


projsomerase 


Cyclophilin type peptidyl-prolyl cis- 
tr 


2.6e-63 


220.9 


470 


Peptidase M24 


metallopeptidase family M24 


6e-08 


28.1 


471 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


5.4e-329 


441.9 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


472 


mybDNA- 
binding 


Myb-like DNA -binding domain 


3.6e-06 


33.9 


473 


ZZ 


Zinc finger present in dystrophin, CB 


0.012 


20.0 


474 


EFlG_domain 


Elongation factor I gamma, 
conserved doma 


6.3e-88 


305.5 


475 


RibosomaI_L31e 


Ribosomal protein L31e 


6.1e-66 


232.5 


476 


Clq 


Clq domain 


2.5e-75 


263.7 


477 


SH3 


SH3 domain 


l.le-12 


55.6 


478 


MoaA_NifB_Pq 
qE 


moaA / niffi / pqqE family 


0.002 


-17.7 


479 


FYVE 


FYVE zinc finger 


9.3e-21 


TO £. 

78.6 


480 


DNA_pol_A 


DNA polymerase family A 


2.3e-4o 


167.4 


482 


adh short 


short chain dehydrogenase 


l.2e-62 


221.6 


483 


ank 


Ank repeat 


l.3e-l7 


71.9 


484 


IMS 


impB/mucB/samB family 


2.2e-83 


290.5 


486 


TIR 


TIR domain 


3.2e-l9 


67.8 


487 


FMO-Iike 


Flavin-binding monooxygenase-like 


0 


1425.5 


488 


I_LWEQ 


1/LWEQ domain 


9.5e-l0l 


341.0 


495 


homeobox 


Homeobox domain 


3.6e-06 


30.8 


497 


pkinase 


Eukaryotic protein kinase domain 


2.3e-l66 


566.1 


499 


fc3 


Fibronectin type III domain 


2.5e-237 


801.8 


501 


LRR 


Leucine Rich Repeat 


9.3e-3l 


115.6 


502 


RGS 


Regulator of G protein signaling 
domain 


0.04 1 


11.9 


503 


filament 


Intermediate filament proteins 


le-142 


487.5 


505 


fti3 


Fibronectin type III domain 


I.3e-I00 


347.7 


506 


HECT 


HECT-domain (ubiquitin- 
transferase). 


le-13 


59.0 


507 


RibosomalJL7A 
e 


Ribosomal protein L7Ae 


5.7e-26 


99.7 


508 


WD40 


WD domain, G-beta repeat 


0.063 


19,8 


509 


WD40 


WD domain, G-beta repeat 


0.063 


19.8 


510 


WD40 


WD domain, G-beta repeat 


2.le-42 


154.3 


511 


pkinase 


Eukaryotic protein kinase domain 


2.3e-86 


300.4 


512 


G-gamma 


GGL domain 


l.9e-08 


34.3 


513 


SH3 


SH3 domain 


3e-06 


34.2 


515 


HTH_AraC 


Bacterial regulatory helix-turn-helix 
protei . 


3.9e-27 


103.6 


516 


zf-C2H2 


Zinc finger, C2H2 type 


l.7e-34 


128.0 


517 


SI 


SI RNA binding domain 


6.le-58 


205.9 


518 


pkinase 


Eukaryotic protein kinase domain 


l.8e-75 


264.2 


525 


cadherin 


Cadherin domain 


2e-80 


280.6 


528 


zf-C2H2 


Zmc finger, C2H2 type 


4e-70 


246.4 


529 


neur cban 


Neurotransmitter-gated ion-channel 


5.8e-222 


750.8 


531 


RhoGEF 


RhoGEF domain 


O C ~. A A 

3.5e-44 


160.2 


532 


myosuwiead 


Myosin head (motor domain) 


0 


1 A t\A C 

1494.5 


533 


LRR 


Leucine Rich Repeat 


8.3e-15 


62.6 


535 


Sec7 


Sec7 domain 


5.1e-92 


319.1 


536 


homeobox 


Homeobox domain 


4.8e-05 


26.4 


539 


actin 


Actin 


2.4e-100 


330.6 


542 


ank 


Ank repeat 


1.9e-35 


131.2 


544 


zf-CCCH 


Zinc finger C-x8-C-x5-C-x3-H type 


2.8e-10 


41.7 


546 


DSPc 


Dual specificity phosphatase, 
catalytic doma 


2.4e-40 


147.4 


547 


HMG_CoA_synt 


Hydroxymethylglutaryl-coenzyme A 
synthas 


0 


1250.8 


549 


lam in in G 


Lam in in G domain 


3.3e-76 


266.6 


551 


PHD 


PHD-finger 


0.008 


9.3 | 


552 


PDZ 


PDZ domain (Also known as DHR or 


0.0017 


25.0 | 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


Tit? A TV# 

PFAM 






GLGF). 






f f f 
555 


WW 


WW domain 


1 1*» OA 

i ,3e-Z4 


7J.J 


ceo 

558 


kinesin 


Kinesin motor domain 


i .ae- 1 /o 




cca 

559 


ZI-C3HC4 


Zinc anger, tintH type (KINO 
linger; 


A AAAOC 

U.UUUOj 






e id ana 


FT? tianH 

cr nana 


7 Op-1 1 


49 4 


567 


PH 


PH domain 


7.8e-06 


25.9 


C£Q 

568 


PH 


Pn domain 


j.ieoy 


\A/1 C 
l*tJ.O 


569 


Hist_deacetyl 


Histone deacetylase family 


5.2e-106 


365.6 


570 


PDZ 


PDZ domain (Also Known as dhk or 


i.4e-zo 


OA < 

oO.j 


571 


ZI-C3HC4 


Zinc linger, type (kino 
finger) 


ie-io 


<fi ^ 
Dfi.j 




uDiquiun 


UDiquiun iamuy 




11 1 


<1A 

574 


T7TTO 


rormin Homology z Domain 


1 % 1 1 A 

l.je-i ju 


0 

jou.y 


J /O 


serpin 


oerprns ^serine proiease uxniDiiorsj 


4.je-i*fo 


470.*t 


579 


zf-C2H2 


Zinc finger, C2H2 type 


5.7e-76 


265.8 


580 


pkinase 


Eukaryotic protein kinase domain 


o.ye" /y 




581 


RhoGAP 


RhoGAP domain 


4,4e-53 


189.8 


582 


RibosomaI_L7A 
e 


Ribosomal protein L7Ae 


0.028 


1 A 

1.0 


C O A 

584 


kazal 


Kazal-type serine protease inhibitor 
domain 


2.2e-52 


1 on A 
187.4 


585 


LRR 


Leucine Rich Repeat 


4.4e-28 


106.7 


586 


PHD 


PHD-tinger 


3.8e-12 


53.8 


588 


GTP1JDBG 


GTP1/0BG family 


l.le-62 


215.2 


590 


Collagen 


Collagen triple helix repeat (20 
copies) 


8e-42 


152.4 




lys 


C-type lysozyme/alpha-lactalbumin 
family 


1 ,oe-3 1 


1 10.4 


596 


AvJHP 


Acyl CoA binding protein 




0 A . 
-V.4 


597 


OXTTTO XT 


MMr2 and others M-terminai domain 


^ T« Off 

3.7e-yo 




600 


vo a o 


KRAd box 


1 1 OA 


111 o 
1 1 1.0 


606 


LKK 


Leucine Rich Repeat 


1 a AC 


32.5 


607 


LRR 


Leucine Rich Repeat 


le-05 


32.5 


608 


WD40 


WD domain, G-beta repeat 


5.3e-23 


OA O 1 

89.8 


610 


cpn60_TCPl 


TCP-l/cpn60 chaperonin family 


1 .7e-237 


802.4 


613 


THF DHG CY 
H 


Tetranydroiolate 
dehydrogenase/cyclohydro 


4.9e-173 


COO 1 

588.3 


617 


rrm 


RNA recognition motif. 


4e-14 


at\ a 
60.4 


618 


rrm 


RNA recognition motif. 


4e-l4 


£A il 

60.4 


620 


cofi1in_ADF 


Cofilin/tropomyosin-type actin- 
binding pr 


3e-06 


34.2 


02 1 


Nop 


Putative snoRNA binding domain 


o,ie-yj 


32o.o 


622 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


C On. O 1 

5.8e-21 


OQ 1 

83.1 


025 


ZI-CzrL: 


zinc linger, uzriz type 


^.je-ix4 


420.4 


OZo 


nTJAH 


UiiAiJ/UErAJni dox nencase 


0 Aft 


01 o n 


032 


UoJ 


UJutatnione o-transterases. 


*>.oe-zo 


fto n 


033 


5 nucleotidase 


5'-nucleotidase 


o.oe-z*ns 


oj /.U 


636 


T TAX 

LIM 


LIM domain containing proteins 


i /r _ go 


inn c 
307. j 


637 


pkinase 


Eukaryotic protein kinase domain 


1.5e-73 


OCT Q 

25 / .o 


638 


x jf nri -i 

MSP domain 


MSP (Major sperm protein) domain 


D A** A A 


42.7 


639 


metaltbio 


Metallothionein 


2e-24 


94.6 


£.A t 

641 


zf-C2H2 


Zinc finger, C2H2 type 


6.1e-114 


391.9 


0**x 


JvlDOSOmai o^oc 


Kjoosomai proiem ozoe 


y.je-^o 


no 1 
1 /Z. 1 


643 


Ribosomal S5 . 


Ribosomal protein S5 


8.3e-87 


301.8 


646 


PHD 


PHD-fmger 


0.00025 


23.1 


647 


WD40 


WD domain, G-beta repeat 


1.5e-22 


88.4 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


648 


Lipase_GDSL 


Lipase/Acylhydrolase with GDSL- 
like motif 


0.015 


2.2 


652 


zf-C2H2 


Zinc finger, C2H2 type 


A 1 1 A C 

4.1e-14o 


498.8 


653 


histone 


Core histone H2A/H2B/H3/H4 


1.2e-10 


48.8 


654 


zf-C2H2 


Zinc finger, C2H2 type 


1.9e-87 


303.9 


655 


ras 


Ras family 


6.4e-77 


. 269.0 


657 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


5.3e-13 


46.4 


658 


STphosphatase 


Ser/Thr protein phosphatase 


2.6e-182 


619.1 


659 


zf-C2H2 


Zinc finger, C2H2 type 


1.3e-92 


321.1 


660 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-85 


297.6 


662 


NDK 


Nucleoside diphosphate kinases 


L4e-119 


410.7 


664 


IRF 


Interferon regulatory factor 
transcription f 


7e-20 


79.5 


665 


4HPPD_C 


4-hydroxyphenylpyruvate 
dioxygenase C term 


1.4e-16 


68.5 


666 


DEAD 


DEAD/DEAH box helicase 


4.8e-74 


237.1 


667 


DEAD 


DEAD/DEAH box hehcase 


2.9e-70 


225.1 


669 


pkinase 


Eukaryotic protein kinase domain 


6.1e-93 


322.2 


671 


homeobox 


Homeobox domain 


0.018 


16.5 


678 


crystal! 


Beta/Gamma crystallin 


4.7e-106 


365.8 


679 


WD40 


WD domain, G-beta repeat 


1.9e-06 


34.9 


680 


Keratin B2 


Keratin, high sulfur B2 protein 


4.1e-06 


15.9 


682 


G-gamma 


GGL domain 


8.5e-33 


117.9 


685 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


I.4e-29 


111.7 


686 


Acetyltransf 


Acetyltransferase (GNAT) family 


6.6e-10 


46.4 


687 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


4.6e-15 


50.0 


688 


proteasome 


Proteasome A-type and B-type 


6.5e-64 


225.7 


689 


SCP2 


SCP-2 sterol transfer family 


6.2e-37 


136.1 


690 


TS-N 


TS-N domain 


0.041 


20.1 


692 


zf-C2H2 


Zinc finger, C2H2 type 


9.9e-60 


211.9 


693 


zf-MYND 


MYND finger 


0.038 


5.5 


694 


OxysterolJBP 


Oxysterol-binding protein 


3.9e-133 


455.7 


695 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


1.3e-30 


115.1 


703 


Peptidase_C2 


Calpain family cysteine protease 


2.3e-175 


596.0 


706 


filament 


Intermediate filament proteins 


7.2e-107 


368.5 


710 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


7e-80 


278,0 


711 


SH2 


Src homology domain 2 


2.3e-65 


192.1 


712 


ATP-synt_DE 


ATP synthase, Delta/Epsilon chain 


0.00062 


19.0 


713 


ARID 


ARID DNA binding domain 


2e-17 


71.3 


714 


LBP BPI CETP 


LBP / BPI / CETP family 


8.6e-34 


125.7 


715 


RNAj>oI_L 


RNA polymerases L / 13 to 16 kDa 
subunit 


4.8e-49 


176.3 


716 


KRAB 


KRAB box 


l,3e-42 


155.0 


717 


mito carr 


Mitochondrial carrier proteins 


4.8e-38 


133.3 


719 


Gal-bind lectin 


Vertebrate galactoside-binding lectin 


1.5e-25, 


90.2 


726 j 


aldedh 


Aldehyde dehydrogenase family 


1.3e-119 


410.8 


728 


Glycosjransf 2 


Glycosyl transferases 


4e-21 


83.6 


734 


ELM2 


ELM2 domain 


2e-34 


127.8 


735 


PR55 


Protein phosphatase 2A regulatory 
subunit PR 


0 


1038.2 


737 


DSPc 


Dual specificity phosphatase, 
catalytic doma 


4e-14 


60.4 


740 


WD40 


WD domain, G-beta repeat 


5.6e-14 


59.9 


745 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 


3.8e-13 


46.9 
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SEQED 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 






finger) 






749 


mito carr 


Mitochondrial carrier proteins 


4.5e-67 


232.8 


750 


DUF27 


Domain of unknown function DUF27 


4.5e-12 


53.5 . 


751 


SH3 


SH3 domain 


3.6e-17 


70.5 


752 


HMG box 


HMG (high mobility group) box 


8.oe-13 


55.9 


753 


SPRY 


SPRY domain 


5.9e-05 


23.3 


754 


GTP CDC 


Cell division protein 


7.5e-153 


521.2 


755 


mito carr 


Mitochondrial carrier proteins 


3e-88 


305.4 


756 


TSPN 


Thrombospondin N-terminal -like 
domains 


8.1e-58 


205.5 


757 


BTB 


BTB/POZ domain 


5.7e-23 


89.7 


759 


zf-C2H2 ' 


Zinc finger, C2H2 type 


l.2e-12 


55.4 


760 


NSF 


NSF attachment protein 


6.4e-127 


435.1 


762 


Ribosomal S14 


m 1 1 1 a * r\ « a inAA 

Ribosomal protein S14p/S29e 


2.1e-06 


24.8 


765 


ThiFJamily 


ThiF family 


1.7e-39 


144.6 


766 


DnaJ 


DnaJ domain 


3.9e-36 


133.5 


768 


tRNA-synt__2b 


tRNA synthetase class II 


9.1e-81 


281.7 


769 . 


ldl_recept_a 


Low-density lipoprotein receptor 
domain 


0 


1404.5 


770 


WD40 


WD domain, G-beta repeat 


2e-21 


84.6 


771 


LRR 


Leucine Rich Repeat 


3.8e-06 


33.9 


774 


SNF2 N 


SNF2 and others N-terminal domain 


5.5e-99 


342.3 


776 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


U5.4 


777 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


778 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


779 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
Finger) 


3.1e-08 


31.0 


781 


cadherin 


Cadherin domain 


5.6e-113 


388.7 


783 


HECT 


HECT-doraain (ubiquitin- 
transferase). 


42e-31 


116.8 


785 


sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


786 


sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


788 


vwa 


von Willebrand factor type A domain 


1.9e-52 


187.7 


790 


rrm 


RNA recognition motif. 


2.8e-20 


80.8 


791 


Collagen 


Collagen triple helix repeat (20 
copies) 


0.00097 


9.7 


792 


pkinase 


Eukaryotic protein kinase domain 


0.023 


12.4 


795 


zf-C2H2 


Zinc finger, C2H2 type 


6.5e-95 


328.7 


796 


adh short 


short chain dehydrogenase 


4.1e-05 


-7.3 


799 


SAICAR_synt 


SAICAR synthetase 


6e-125 


428.5 


O AC 

805 


WD40 


WD domain, G-beta repeat 


4e-65 


229.8 


806 


ZU5 


ZU5 domain 


4.7e-37 


136.5 


807 


WD40 


WD domain, G-beta repeat 


0.016 


21.8 


808 


WD40 


WD domain, G-beta repeat 


0.0041 


23.8 


809 


pkinase 


Eukaryotic protein kinase domain 


2e-31 


117.2 


810 


vwa 


von Willebrand factor type A domain 


1.9e-52 


187.7 


814 


zf-C2H2 


Zinc finger, C2H2 type 


4.5e-83 


289.4 


815 


zf-C2H2 


Zinc finger, C2H2 type 


6e-74 


259.1 


817 


myosin head 


Myosin head (motor domain) 


1.5e-176 


599.9 


818 


GSPIIJE 


Bacterial type n secretion system 
protein 


0.012 


11.5 


819 


PDEase 


3'5'-cyclic nucleotide 
phosphodiesterase 


l.le-74 


215.5 


821 


PH 


PH domain 


0.00025 


20.5 


822 


CNH 


CNH domain 


0.00015 


-24.7 


827 


mm 


RNA recognition motif 


1.5e-06 


352 
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PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


829 


HMG box 


HMG (high mobility group) box 


7.8e-34 


125.8 


830 


RasGEF 


RasGEF domain 


2.2e-102 


353;5 


831 


CNH 


CNH domain 


3e-118 


406.2 


832 


mito can* 


Mitochondrial earner proteins 


3.7e-37 


130.3 


833 


PX 


PX domain 


2.7e-19 


77.5 


837 


Yjjhosphatase 


Protein-tyrosine phosphatase 


1.6e-263 


888.8 


838 


ank 


Ank repeat 


2.4e-270 


911.5 


840 


ank 


Ank repeat 


5.8e-38 


139.6 


842 


Ribosomal_L15e 


Ribosomal LI 5 


4.8e-131 


448.8 


843 


SNF 


Sodium :neurotransmitter symporter 
family 


0 


1201.8 


845 


Peptidase_Ml6 


Insulinase (Peptidase family M16) 


4.7e-67 


2362 


848 


EF1BD 


EF-1 guanine nucleotide exchange 
domain 


2.2e-56 


200.7 


849 


zf-C2H2 


Zmc finger, C2H2 type 


1.5e-122 


420.5 


850 


zf-C2H2 


Zinc finger, C2H2 type 


2e-67 


237.4 


852 


SIS 


SIS -domain 


3.8e-30 


113.6 


853 


RhoGAP 


RhoGAP domain 


l.le-37 


138.6 


854 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


5.1e-10 


46.7 


856 


ACOX 


Acyl-CoA oxidase 


9.1e-263 


886.3 


858 


efhand 


EFhand 


2.4e-18 


74.4 


860 


homeobox 


Homeobox domain 


4e-22 


86.9 


862 


TFIIF_beta 


Transcription initiation factor OF, 
beta 


2.2e-134 


459.8 


866 


A2M 


Alpha-2-macroglobulin family 


4.9e-21 


70.9 


867 


MoCFJriosynth 


Molybdenum cofactor biosynthesis 
protei 


5.8e-205 


694.3 


868 


EGF 


EGF-like domain 


4.1e-22 


86.9 


869 


EGF 


EGF-like domain 


l.le-22 


.88.8 


871 


PI-PLC-X 


Pbosphatidylinositol-specific 
phospholipase 


7.2e-95 


328.6 


872 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


l.le-20 


82,1 


874 


SH3 


SH3 domain 


2.2e-14 


61.2 


877 


SH3 


SH3 domain 


8.6e-90 


311.7 


882 


KRAB 


KRAB box 


6.9e-45 


162.6 


885 


ank 


Ank repeat 


7.1e-07 


36.3 


886 

• 


biopterin_H 


Biopterin-dependent aromatic amino 
acidh 


0 


988.3 


887 


GTP EFTU 


Elongation factor Tu family 


4.9e-129 


437.5 


888 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


1.6e-14 


51.4 


889 


zf-C2H2 


Zinc finger, C2H2 type 


3.7e-92 


.319.6 


890 


ig 


Immunoglobulin domain 


3.8e-06 


24.8 


892 


PTR2 


POT family 


9.5e-48 


163.0 


893 


Sutfatase 


Sulfatase 


3.5&-78 


273.2 


894 


Sulfatase 


Sulfatase 


3.5e-78 


273.2 | 


895 


7tmJ 


7 transmembrane receptor (rhodopsin 
family) 


4.5e-51 


164.4 


896 


Glyco_hydro_3 1 


Glycosyl hydrolases family 31 


0 


1277.3 


897 


chromo 


'chromo 1 (CHRromatin Organization 
Modifier) 


3Se~Q6 


26.0 


898 


Cbl_N 


CBL proto-oncogene N-terminal 
domain 


1.2e-273 


922.4 


AAA 

899 


vwa 


von Willebrand factor type A domain 


5.5e-32 


119.7 


900 


WD40 


WD domain, G-beta repeat 


2.7e-07 


37.7 


901 


zf-C2H2 


Zinc finger, C2H2 type 


4e-156 


532.1 


903 


ras 


Ras family 


6.6e-101 


348.6 
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PFAM 
SCORE 


904 


Armadillo seg 


Annadillo/beta-catenin-Hke repeats 


Lle-06 


35.6 


906 


FH2 


Form in Homology 2 Domain 


4.5e-112 . 


385.7 


907 


Cytidylyltransf 


Cytidylyltransferase 


1 ,4e-05 


29.3 


908 


pkinase 


Eukaryotic protein kinase domain 


1.2e-64 


228.2 


909 


pkinase 


Eukaryotic protein kinase domain 


8.5e-70 


245.3 


910 


pkinase 


Eukaryotic protein kinase domain 


2.9e-42 


153.8 


911 


pkinase 


Eukaryotic protein kinase domain 


1.2e-35 


131.8 


912 


PHD 


PHD-finger 


5.1e-06 


33.4 


913 


PHD 


PHD-finger 


5.5e-16 


66.5 


916 


filament 


Intermediate filament proteins 


9.7e-121 


414.5 


917 


LIM 


LIM domain containing proteins 


5.9e«15 


57.9 


918 


SAM 


SAM domain (Sterile alpha motif) 


4.3e-16 


66.9 


922 


Acylphosphatase 


Acylphosphatase 


2.9e-63 


223.6 


924 


•g 


Immunoglobulin domain 


1.3e-08 


32.8 


925 


Acyl-CoA_dh 


Acyl-CoA dehydrogenase 


2.4M31 


449.8 


927 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


2.9e-45 


145.9 


928 


globin 


Globin 


2.4e-52 


186.9 


929 


sugartr 


Sugar (and other) transporter 


1.2e-16 


68.8 


932 


Collagen 


Collagen triple helix repeat (20 
copies) 


0.00097 


9.7 


933 


HMG box 


HMG (high mobility group) box 


7.8e-34 


125.8 


934 


SEA 


SEA domain 


0.0021 


24.7 


935 


ras 


Ras family 


6.4e-59 


209.2 


936 


CH 


Calponin homology (CH) domain 


3.8e-21 


83.7 


937 


voltage JXC 


Voltage gated chloride channels 


L9e-199 


676.0 


938 


homeobox 


Homeobox domain 


1.9e-25 


98.0 


940 


pkinase 


Eukaryotic protein kinase domain 


9.9e-58 


205.2 


942 


Myosinjail 


Myosin tail 


3.7e-09 


38.2 


943 


zf-C2H2 


Zinc finger, C2H2 type 


2.2e-92 


320.3 


945 


Clat_adaptor_s 


Clathrin adaptor complex small chain 


1.3e-76 


268.0 


946 


sugar_tr 


Sugar (and other) transporter 


0.017 


-122.8 


947 


tRNA-synt le 


tRNA synthetases class I (C) 


0.00097 


15.6 


948 


PHD 


PHD-finger 


2.2e-17 


71.2 j 


95] 


sugarjr 


Sugar (and other) transporter 


0.0082 


-113.9 


952 


mito can* 


Mitochondrial carrier proteins 


1.7e-54 


189.7 


953 


mybJDNA- 
binding 


Myb-like DNA-binding domain 


4.5e-20 


80.1 


955 


ketoacyl-synt 


Beta-ketoacyl synthase 


7.1e-133 


454.8 


957 


aldo ket red 


Aldo/keto reductase family 


1.5e-98 


340.8 _J 


959 


Kelch 


Kelch motif 


0.02 


20.8 


961 


ras 


Ras family 


2.2e-29 


111.1 | 


964 


homeobox 


Homeobox domain 


5.4e-22 1 


86.5 


965 


PH 


PH domain 


3o-21 


80.9 


966 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2.2e-09 


34.7 


967 


Ribosomal L29 


Ribosomal L29 protein 


1.6e-15 


65.0 


970 


FAD_bindin&_2 


FAD binding domain 


8.9e-47 


166.6 


971 


rve 


Integrase core domain 


0.00015 


19.8 


972 


Glycosjransf_2 


Glycosyl transferases 


2.1e-21 


84.5 


974 


RibosomalJLlO 


Ribosomal protein L10 


3.3e^8 


173.6 


975 


7tm_l 


7 transmembrane receptor (rhodopsin 
family.) 


1.6e-37 


121.3 


976 


zf-C4 


Zinc finger, C4 type (two domains) 


2.1e-52 


178.5 


977 


zf-C2H2 


Zinc finger, C2H2 type 


6.6e- 150 


511.4 


978 


FTHFS 


Formate-tetrahydrofolate ligase 


0 


1367.2 


982 


Renal_dipeptase 


Renal dipeptidase 


1.3e-73 


258.0 


984 


A_deaminase 


Adenosine/AMP deaminase 


2.6e-05 


-48.6 
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TABLE 5 



SEO ID NO* 
of full-length 
nucleotide 
sequence 


SEQ ID 
NO: of 
full-length 
peptide 
sequence 


SEO ID NO: 
of con tig 
nucleotide 
sequence 


SEO ID NO: 
of contig 
peptide 
sequence 


Priority docket 
number correspondin 
g SEQ ID NO: in 
priority application 


SEQ ID NO: in 
U.S.S.N. 09/496,914 


1 


985 


1969 


2953 


787CIP2 1 


150 


2 


986 


1970 


2954 


787CIP2_2 


223 


3 


987 


1971. 


2955 


787CIP2_3 


1884 


4 


988 


1972 


2956 


787CIP2_4 


2123 


5 


989 


1973 


2957 


787CIP2 5 


2313 


6 


990 


1974 


2958 


787CIP2 6 


3284 


7 


991 


1975 


2959 


787CIP2_7 


3324 


8 


992 


1976 


2960 


787CIP2_8 


6182 


9 


993 


1977 


2961 


787CIP2 9 


6210 


10 


994 


1978 


2962 


787CIP2J0 


6213 


11 


995 


1979 


2963 


787CIP2_11 


6257 


12 


996 


1980 


2964 


787CIP2 12 


6294 


13 


997 


1981 


2965 


787CIP2_13 


6294 


14 


998 


1982 


2966 


787CIP2 14 


6330 


15 


999 


1983 


2967 


787CIP2_15 


6364 


16 


1000 


1984 


2968 


787CIP2J6 


6455 


17 


1001 


1985 


2969 


787CIP2 17 


6486 


18 


1002 


1986 


2970 


787CIP2_18 


6503 


19 


1003 


1987 


2971 


787CIP2 19 


6528 


20 


1004 


1988 


2972 


787CIP2 20 


6572 


21 


1005 


1989 


2973 


787CIP2 21 


6578 


22 


1006 


1990 


2974 


787CIP2_22 


6593 


23 


1007 


1991 


2975 


787CIP2 23 


6603 


24 


1008 


1992 


2976 


787CIP2 24 


6603 


25 


1009 


1993 


2977 


787CIP2 25 


6679 


26 


1010 


1994 


2978 


787CIP2 26 . 


6744 


27 


1011 


1995 


2979 


787CIP2 27 


6762 


28 


1012 


1996 


2980 


787CIP2J28 


6770 


29 


1013 


1997 


2981 


787CIP2_29 


6770 


30 


1014 j 


1998 


2982 


787CIP2 30 


6787 


31 


1015 


1999 


2983 


787CIP2_31 


6858 


32 


1016 


2000 


2984 


787CIP2_32 


6866 


33 


1017 


2001 


2985 


787CIP2 33 


6938 I 


34 


1018 


2002 


2986 


787CIP2 34 


6938 


35 


1019 


2003 


2987 


787CIP2 35 


6977 


36 


1020 


2004 


2988 


787CIP2 36 


7001 


37 


1021 


2005 


2989 


787C1P2 37 


7002 


38 


1022 


2006 


2990 


787CIP2 38 


7004 


39 


1023 


2007 


2991 
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4181 


933 


1917 


2901 


3885 


787CIP2D 3 


43 14 


934 


1918 


2902 


n o o f 

3886 


787CIP2D 4 


A cnn 

4500 


935 


1919 


2903 


3887 


787CIP2D 5 


5651 


936 


1920 


2904 


n ooo 

3888 


787CIP2D 6 


5691 


937 


I92l 


2905 


3889 


787C1P2D 7 


COO 1 

5881 


938 


1 922 


2906 


3890 


787CIP2D_8 


coon 

5882 


939 


1923 


2907 


3891 


787CIP2D_9 


/AAA 

6209 


940 


1924 


2908 


3892 


787CDP2D_10 


in 

6719 


941 


1925 


2909 


3893 


787CIP2D 11 


o i on 

8130 


942 


1926 


2910 


3894 


787CIP2D_12 


8863 


943 


1 927 


2911 


3895 


787CIP2D_13 


8902 


944 


1928 


2912 


3896 


787CIP2D_14 


9162 


945 


1929 


2913 


3897 


787CIP2DJ5 


9197 


946 


1930 


2914 


3898 


787CIP2D_16 


9215 


947 


1931 


2915 


3899 


787CIP2D_17 


9232 


948 


1932 


2916 


3900 


787CIP2D 18 


9262 


949 


1933 


2917 


3901 


787CIP2D 19 


9369 


ncn 

950 


i n*> a 

1934 


2918 


3902 


Toipimn on 
787ClrzJL/_20 


9371 


951 


1935 


2919 


3903 


787CIP2D_21 


9516 


952 


1936 


2920 


3904 


787CIP2D_22 


9601 


953 


1937 


2921 


3905 


787CIP2D_23 


9731 
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954 


1938 


2922 


3906 


7o7Clr2D_24 


9733 


955 


1939 


2923 


3907 


787Clr2L> 25 


9/09 


956 


1940 ■ 


2924 


3908 


/o/ClrzL) zo 


9oU4 


957 


1941 


2925 


1QAO 

3909 


/©/Clr/l/ Z/ 


9510 


958 


1942 


2926 


3910 


7o7CirZU_jfco 


08/1/1 
9544 


959 


1943 


2927 


J91 I 


/o/ClrZL) 29 


QQ1A 


960 


1 f\A A 

1944 


2928 




*7mr , Tiyir^ 
/o/Clr/L> ju 


99 JO 


961 


1945 


2929 


3913 


7o7CLr2iJ il 


lUlOj 


962 


1946 


2930 


Oft! yl 


nQnr^nyyn n 
7o/ClrZJLJ_jZ 


1U103 


963 


1947 


2931 


3915 


7o7Clr2U 33 


1A1 

10165 


964 


1948 


2932 


3916 


7o/LlrZU_J4 


1 AO>l vi 
1UZ44 


965 


1949 


2933 


3917 


TOT/TOOT^ OC 


lUZ/o 


966 


1950 


2934 


3918 


7o7Clrzli 1 


4Z51 


967 


1951 


2935 


3919 


/o/Clrzil z 


1 1\ 
DJ JU 


968 


1952 


2936 


3920 


7o /Clrzfc J 


509/ 


969 


1953 


2937 


3921 


787CIr2b_4 


5731 


970 


1954 


2938 


3922 


7©7Llr2h 5 


5733 i 


971 


1955 


2939 


3923 


787C1P2E 6 


5734 


972 


1956 


2940 


3924 


787CIP2E 7 


CIA A 

5740 


973 


1957 


2941 


3925. 


787CIP2E 8 


7657 


974 


1958 


2942 


3926 


787CIP2E_9 


9572 


975 


1959 


2943 


3927 


787CIP2F_1 


1363 


976 


1960 


2944 


3928 


787CLP2F 2 


4303 | 


977 


1961 


2945 


3929 


787CIP2F__3 


5760 


978 


1962 


2946 


3930 


787CIP2F 4 


5766 


979 


1963 


2947 


3931 


787CIP2F_5 


5767 


980 


1964 


2948 


3932 


787CIP2F 6 


5767 


981 


1965 


2949 


J9JJ 


/o/cirzr / 


5 / /U 


982 


1966 


2950 


3934 


787CIP2F 8 


6855 


983 


1967 


2951 


3935 


787CIP2F 9 


10026 


984 


1968 


2952 


3936 


787CEP2F 10 


10227 * 



TABLE 6 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A<°Alanine OCystcine, D=Aspartic Acid, 
E=Glutamlc Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lyslne, L=Leucine, (^Methionine, 
N=Asparaglne, P=Proline, Q=Glutamine, R<=Arginine, S=Serine, 
T°Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\pposslble nucleotide insertion 


2953 


A 


3 


324 


ISEHRIEASGNYLAQRLTSSFLRGLSSWKSNPLML 
CGWTILLTLTMVQGEP*GP\KGIPG\FHTNSSYPH 
WGTVAKPPAGD*DLLPAPGQEGTPLFTR*SLCTY 
CPID 


2954 


A 


18 


467 


REELGKDLFDCTLYVLLKYDDFNADKHLALEEF 

YRAFQVIQLSLPEDQKLSITAATVGQSAVLSCAIQ 

GTLRPPIIWKRNNIILNNLDLEDINDFGDDGSLY1T 

KVTTTHVGNYTCYADGYEQVYQTHIFQVNVPPV 

IRVYPESQARRAG 


2955 


A 


3 


23 


FYSAFLVADKGIVTSKHMNDTQHIWESDSNEFSV 
IADPRGNTLGRGTOT*VS1PPSL 


2956 


A 


1 


493 


RTKTDVYILNLAVADLLLLFTLPFWAVNAVHGW 

VLGKJMCKJTSALYTLNFVSGMQFLACISIDRYV 

AVTKVPSQSGVGKPCWDCFCVWMAAILLSIPQL 

WYTVNDNARCIPIFPRYLGTSMKALIQMLEICIG 

FVVPFLIMGVCYFITARTLMKMPNIKIS 


2957 


A 


703 


302 


EETGVREKRRERMKEKMWQNVLCCTLQTAVIL 
KLFQNKVLNILKNFFLSPLDTRKNKVFKKWAGG 
PGAVAHACNPSTLGGRGGRITKSGDRDHPGQHG 
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SEQ ID 

NO: 


Meibod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residne of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=Glularoic Acid, F=Pbenylalanine, G=Clyclne, H°Hlstidine, 
Msoleucine, K=Lysine, L=Leoclne, M=Melhlonlne, 
N-Asparagine, P=Proline, Q=Glutaroine, R-Arglnine, S=Serine, 
T°Tbreooine, V=>Vallne, WeTryptophan, Y-Tyrosine, 
X=Unknown, *«Stop codon, A=posslble nucleotide deletion, 
V»possible nucleotide insertion 










ETRSLPACWAQWKSLALPVSRAPGRQGSLWFP 
LP 


2958 


A 


575 


1054 


CTKCKADCDTCFNKNFCTKCKSGFYLHLGKCLD 
NCPEGLEANNHTMECVSIVHCEVSEWNPWSPCT 
KKGKTCGFKRGTETRVREUQHPSAKGNLCPPTN 
ETRKCTVQRKKCQKGERGKKGRERKRKKPNKG 
ESKEAIPDSKSLESSKEIPEQRENKQQQ 


2959 


A 


1 • 


426 


LSMLST1S1EHRLSVLWPIWYCCHCPTHLSAVMC 
VLLWALSLLQSILEWMFCSFLFSDVDSDNWCQIL 
DFLTAVWLIFLI\LVLCGFTLVLLVRIICGSQKMPL 
TRLYVTILLTGLVFLFCSLPLSIQ*FLLYWIEKDLD 
DL 


2960 


A 


1194 


852 


EKRKTSYSQCLNSKQRNVSMRPSIW1HVHLKPPC 
RLVELLPFSSALQGLSHLSLGTTLPA^'GHLRFRL [ 
RNLPQSLRTVILPERNEEQNLQELSHNADKYQM 
GDCCKEEIDDSIFY 


2961 


A 


274 


2250 


EKGKVKDAGAEQWISLSLSCKGSWETQFSNHLN 

SLTPPTSVRRMPLITTVTLLKMVARHHMKLLCSK 

AFSTQLQQKIFLHSQMGIHHQSVCMKLKPNTSHII 

SILMGQPMALVQLETLAPLTIIIQKFQTQDHMKF 

WKNLPLHSHHLTPSVPQTVEPKJKTGSPEIKLKITK 

TJQNGRELFESSLCGDLLNEVQASE\Q*NQSIESRK 

EKRKKSNKHDSSRSEERKSHKIPKLEPEEQNRPN 

ERVDTVSEKPREEPVLKEGSPSSANTBFCSNNGSV 

HWKFQVGDLVWSKVGTYPWWPCMVSSDPQL 

EVHTKINTRGAREYHVQFFSNQPERAWVHEKRV 

REYKGHKQYEELLAEATKQASNHSEKQklRKPR 

PQRERAQWDIGIAHAEKALKMTREERIEQYTFIYI 

DKQPEEALSQAKKSVASKTEVKKTRRPRSVLNT 

QPEQTNAGEVASSLSSTEIRRHSQRRHTSAEEEEP 

PPVKIAWKTAAARKSLPASITMHKGSLDLQKCN 

MSPVVKIEQVFALQNATGDGKFIDQFVYSTKGIG 

NKTEISVRGQDRLUSTPNQRNEKPTQSVSSPEATS 

GSTGSVEKKQQRRSIRTRSESEKSTEWPKKKIK 

KEQVETVPQATVKTGLQKGSADRGVQGSVRFSD 

SSVSAAIEETVD 


2962 


A 


2408 


836 


SASPPPPPPPPPSRFPFSGAPGARDRSGPLGSEPQR 

NPGARPRTLEATVTPPGSVGAMSSSGLNSEKVA 

ALIQKLNSDPQFVI^QNVGTTHDLLDICLKRATV 

QRAQHVFQHAVPQEGKPITNQKSSGRCW1FSCLN 

VMRLPFMKKLNffiEFEFSQSYLFFWDKVERCYFF 

LSAFVDTAQRKEPEDGRLVQFLLMNPANDGGQ 

WDMLVNIVEKYGVIPKKCFPESYTTEATRRMND 

ILNHKMREFCIRLRNLVHSGATKGEISATQDVM 

MEEIFRVVCICLGNPPETFTWEYRDKDKNNKKIG 

P\]TPLEFNR/EQHVKPLFNMEDKICLVNDPRPQH 

KYNKLYTV\EYL\SNMVWRGEKLFYNNQPIDFLK 

KMVAASIKDG\EAVWFGCDVGKHFVNSKLG\LSD 

MNLYDHELWGVSLKNMNKAER\LTFGESVLMT 

HTMTFTAV/SQSRDDSGMVLFTKW\RVGEFQWG 

EDHGH\KGYLCMTD*VGSLEYVYEVV/VWDRKH 

VP\EEVLAVLGAGNPFVLPAWDPMGALAE 


2963 


A 


90 


543 


RHYDSAGKITLK1AKNYLEQRAVGGASPRLAQS 

VLTCSREPILENSLTSLIEYLHNALEHDMRLRFNN 

DRMKTTIKETST*LSNSYLVFPLM*SLTYLMKMS 
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S£QU> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=>Aspartic Acid, 
E=Glotamlc Acid, F=Pheny(alantne, G=Ctycine, H°Hlstidlne, 
I»Isoleucine, K=Lysine, U»Leucine, M^Methionine, 
N°»Asparaginc, P^Proline, Q^GIutamine, R=Arginine, S^erine, 
T=Threonine, V=Valine, W°Tryptopban, Y=Tyrosine, 
X~Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










FERCTARNKMFVNSPFTKVDNYCT\SS\WKKFYL 
KCYFSLNTIKKEKKMT 


2964 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFES1P 

VPKNAKEKEVPLEEEMLIQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQE1SKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKDVP/IACASA*GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVEFFQGAVT\VF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGPvL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTNPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQPIVFDLLLNNLGETFDLQLGRFN 

CPVNGTYVFffHMLKLAVNVPLYVNLMKNEEVL 

VSAYANDGAPDHETASNHAILQLFQGDQIWLRL 

HRGAIYGSSW 


2965 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLtJSGYFESIP 

VPKNAKEKEVPLEEEMLIQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQEISKSKPSPSQWKQDTTKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKD VP/IAC ASA* GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSABPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVT\VF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ i 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTNPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQPIVFDLLLNNLGETFDLQLGRFN 

CPVNGTYVFIFHMLKLAVNVPLYVNLMKNEEVL 

VSAYANDGAPDHETASNHA1LQLFQGDQIWLRL 

HRGAIYGSSW 


2966 


A 


1693 


227 


DYVLTAELHRQRSPGVSFGLSVFNLMNAIMGSGI 

LGLAYVMANTGVFGFSFLLLTVALLASYSVHLL 

LSMC1QTAYLGP*TNYFMVLPAH*LTCLPLIEFLQ 
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45EQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Asparttc Acid, 
E=Glutaroic Acid, ^Phenylalanine, G=Glyc«ne, H°Htsndine, 
I°Isoleucine, K=Lysine, L^Leueine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S°Serine, 
T^Threonine, V=-VaJlne, W-Tryptophan, Y=Tyroslne, 
X~Unknown, *=3top codon, /^possible nucleotide deletion, - 
V=possible nucleotide Insertion 


• 








SL*NSL\*AVTSYEDLGLFAFGLPGKLWAGTHIQ 

NIGAMSSYLLIIKTELPAAIAEFLTGDYSRYWYLD 

GQTLLinCVGIVFPLALLPKIGFLGYTSSLSFFFM 

MFFALWIKKWSIPCPLTLNYVEKGFQISNVTDD 

CKPKLFHFSKESAYALPTMAFSFLCHTSELPIYCE 

LQSPSKKRMQNVTNTAIALSFLIYFISALFGYLTF , 

YD/GTTKAQRGEVTCHRJKDK VESELLKG* • *IP* 

SHDWVMTVVKLCILFAVLLNTVPLIHFPARKAVT 

MMFFSNFPFSWIRHFLITLALN1IIVLLAIYVPDIRN 

VFGWGASTSTCLIFIFPGLFYLKLSREDFLSWKK 

LGVGCFC/LLSFKTSILRNSLSVYIILPASRKS1YFK 

1 


2967 


A 


3 


3222 


SGIVVRALWREKKPGGGRRVKRRNPGRQAVGH 

TEEDPPRVGTPWKEHTGPGPQEGSTMEAAHAKT 

TEECLAYFGVSETTGLTPDQVKRNLEKYGLNELP 

AEEGKTLWELVIEQFEDLLVRILLLAACISFVLA 

WFEEGEETITAFVEPFV1LLIL1ANAIVGVWQERN 

AENAIEALKEYEPEMGKVYRADRKSVQRIKARD 

IVPGDIVEVAVGDKVPAD1RILAIKSTTLRVDQS1L 

TGEYVSVIKHTEPVPDPRAVNQDKKNMLFSGTNI 

AAGKALGIVATTGVGTE1GKIRDQMAATEQDKT 

PLQQKLDEFGEQLSKVISLICVAVWLIN1GHFNDP 

VHGGSWFRGAIYYFKIAVALAVAA1PEGLPAVIT 

TCLALGTRRMAKKNAIVRSLPSVETLGCTSVICS 

DKTGTLTTNQMSVCKMFIIDKVDGDICLLNEFSIT 

GSTYAPEGEVLKNDKPVRPGQYDGLVELATICA 

LCNDSSLDFNEAKGVYEKVGEATETALTTLVEK 

MNVFNTDVRSLSKVERANACNSVIRQLMKKEFT 

LEFSRDRKSMSVYCSPAKSSRAAVGNKMFVKGA 

PEGVIDRCNYVRVGTTRVPLTGPVKEKIMAVIKE. 

WGTGRDTLRCLALATRDTPPKREEMVLDDSARF 

LEYETDLTFVGVVGMLDPPRKEVTGSIQLCRDA 

GIRVIMITGDNKGTAIAICRRIGIFGENEEVADRA 

Y\TGREFDDL\PLAEQ\REACRRACCFARVEPSHK 

SKIVEYLQSYDEITAMTGDGVNDAPALKKAEIGI 

AMGSGTAVAKTASEMVLADDNFSTIVAAVEEGR 

A1YNNMKQFIRYLISSNVGEVVCIFLTAALGLPEA 

LIPVQLLWVNLVTDGLPATALGFNPPDLDIMDRP 

PRSPKEPLI\SG WLFFR YM AIGG YVG AATVG AAA 

WWFLYAEDGPHVNYSQLTHFMQCTEDNTHFEG1 

DCEVFEAPEPMTMALSVLVT1EMCNALNSLSEN 

QSLLRMPPWVNIWLLGSICLSMSLHFLILYVDPLP 

MIFKLRALDLTQWLMVLKISLPVIGLDEILKFVA 

RNYLEG *LFPLLHL* ARVTDPEDERRK 


2968 


A 


3 


2414 


GARSCSRLGRCTFPLWKGREMEVRKLS1SWQFLI 

VLVLILQILSALDFDPYRVLGVSRTASQADIKKA 

YKKLAREWHPDKNKDPGAEDKFIQISKAYEILSN 

EEKRSNYDQYGDAGENQGYQKQQQQREYRFRH 

FHENFYFDESFFHFPFNSERRDSIDEKYLLHFSHY 

WffiVAPDSFKKPYLimSDWCFSCIHIEPVWKEV 

IQELEELGVGIGWHAGYERRLAHHLGAHSTPSI 

LGHNGKISFFHNAWRENLRQFVESLLPGNLVEK 

VTNKNYVRFLSGWQQENKPHVLLFDQTPIVPLL 

YKLTAF A YKD Y LSFG Y VYV GLRGTEEMTRRYNI 

NIYAFTLLWKEHNRPADVIQARGMKKQIIDDFI 



216 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue, of 
peptide 
sequence 


Amino acid sequence (A=Alanioe OCysteine, D=Aspartlc Acid, 
E=Glutamie Acid, F=Pbenylalanioe, G=Gtycipe, H=Hlstidlne, 
I°lsoleucinc, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P^ProIine, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonlne, V=Valine, W^Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=posslble nucleotide insertion 










TRNKYLl^ARLTSQKLFHELCPVKRSHRQRKYC 
WLLTAETTKLSKPFEAFLSFALANTQDTVRFVH 
VYSNRQQEFADTLLPDSEAFQGKSAVSILERRNT 
AGRWYK1LEDPW1GSESDKFILLGYLDQLRKDP 
ALLS SEA VLPDLTDEL AJP VFLLRWFYS A SD Yl SD 
CWDSIFHNNWXREMMPLLSLDFSALFILFGTVIVQ 1 
AFSDSNDERESSPPEKEEAQEKTGKTEPSFTKENS 
SKIPKKGFVEVTELTDVTYTSNLVRLRPGHMN V 
VLILSNSTKTSLLQKFALEVYTFTGSSCLHFSFLSL 
DKHREWLEYLLEFA QDAAPPNQ YDKHFMERD Y 
TGYVLALNGHKKYFCLFKPQKTVEEGGKP*GSC 
SDVDSSLYLGESRGKPSCGLGSRPIKGKLSKLSL \ 
WMERLLEGSLQRFYIPSWPELD 


2969 


A 


48 


1117 


KGLSPDQVl^AFAPLDCEMWLKVFTTFLSFATG 

ACSGLKVTVPSHTVHGVRGQALYLPVHYGFHTP 

ASD1Q1IWLFERPHTMPKYLLGSVNKSVVPD/YGI 

P/YTSSP*CHPMASLLINPLQFPDEGNYIVKVNIQG 

NGTLSASQKIQVTVDDPVTKPWQIHPPSGAVEY 

VGNMTLTCHVEGGTRLAYQWLKNGRPVHTSST 

YSFSPQNNTLHIAPVTKEDIGNYSCLVRNPVSEM 

ESDIIMPIIYYGPYGLQVNSDKGLKVGEVFTVDL ' 

GEAILFDCSADSHPPNTYSW1RRTDNTTYIIKHGP 

RLEVASEKVAQKTMDYVCCAYNNITGRQDETHF 

TVnTSVGMCDIQGRDPNKT 


2970 


A 


68 


936 


HSALLTHSSFCVFTLCQDFFTYSSMSEEVTYADL ! 

QFQNSSEMEKIPEIGKFGEKAPPAPSHVWRPAAL 

FLTLLCLLLLIGLGVLASMFHVTLKIEMKKMNKL 

QNISEELQRNISLQLMSNMNISNKIRNLSTTLQTI 

ATKLCRELYSKEQEHKCKPCPRRWIWHKDSCYF 

LSDDVQTWQESKMACAAQNASLLKINNKNALE ' 

FIKSQSRS YD Y WLGLSPEED S/YS WYESG * YNQ\P 

SAWV1RNAPDLNNMYCGYINRLYVQYYHCTYK 

QRM1CEKMANPVQLGSTYFREA 


2971 


A 


912 


2287 


VPNYLPSVSSAIGGEVPQRYVWRFCIGLHSAPRF 

LVAFAYWNHYLSCTSPCSCYRPLCRLNFGLNW 

ENLALLVLTYVSSSEDF/TWVPG*GRSGEVFPEGT 

GLPLPHSDLPTSWCGHSLQCGSQSSFPPAIHENAF 

IWIASSLGHMLLTCn.WRLTKKHTVSQE\DGLSL 

AGAPRQPRRKSRTSVLRIRVMVRWELSSNGNPG 

RGVLGLGLGLGNKLRWGQNLGL*HCVWVVWE 

TGE*KRWRLQMGIE*GVASRRQ*VRNSVRGLVC 

HNSS APPMYMGFFSPTVFGGG VGG *LHVTFILHP 

PEVEAAGIPLLLGPSLPQRQGREFflVVILAAPACA 

PFHDR*]WEPREIRPSP*ELGLRGEPTLSYPASCRVT 

RQPff'DRKSYSWKQRLFIINFISFFSALAVYFRHN 

MYCEAGVYTIFAILEYTVVLTNMAFHMTAWWD 

FGNKELLITSQPEEKRF 


2972 


A 


1734 


246 


GGILSGRDGRTALPRPREPAERTAGLRRDMRPQE 

LPRLAFPLLLLLLLLLPPPPCPAHSATRFDPTWES 

LDARQLPAWFDQAKFG1FIHWGVFSVPSFGSEWF 

WWYWQKEKIPKYVEFMKDNYPPSFKYEDFGPL 

FTAKFFNANQ\WADIFQASGAKY1VLTSKHHEGF 

TLWG\SEYSWNWNAIDEGPKRDIVKELEVAIRNR 

TDLRFGLYYSLFEWFHPLFLEDESSSFHKRQFPVS 

KTLPELYELVNNYQPEVLWSDGDGGAPDQYWN 
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SEQID 
NO: 


Mctbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
fc>Glutorolc Add, ^Phenylalanine, OCIycinc, H=Histidine, 
NIsoleucine, K»Lysine, LHLeucine, M»Methioninc, 
N=Asparagine t P^Proline, Q=Glutamine, R=Arginine, S=Serioc, 
T=Tnreonlne, V n valine, Vt°i rypcopnan, tyrosine, 
X°Unknown, *=Stop codon,/=possible nucleotide deletion, 
\ppossible nucleotide insertion 










STGFLAWLYNESPVRGTWTNDRWGAGSICKHG 

GFYTCSDRYNPGHLLPHKWENCMTIDKLSWGY 

RREAGISDYLTffiELVKQLVETVSCGGNLLMNIG 

PT^DGTISVVFEERLRQMGSWLKVNGEAriETnT 

WRSQNDTVTPDVWYtSKPKEKLVYAIFLKWPTS 

GQLFLGHPKAILGATEVKLLGHGQPLNWISLEQN 

GIMVELPQLTIHQMPCKWGWALALTNVI 


2973 


A 


24 


1133 


SVPRA GGDMETG AAEL YDQ ALLGILQHVGNVQ 

DFLRVLFGFLYRKTDFYRLLRHPSDRMGFPPGAA 

QALVLQVFKTFDHMARQDDEKRRQELEEKIRRK 

EEEEAKTVSAAAAEKEPVPVPVQEIEIDSTTELDG 

HQEVEKVQPPGPVKEMAHGSQEAEAPGAVAGA 

AEVPR\EPPILPRIQEQFQKNPDSYNGAVRENYTW 

SQDYTDLEVRVPVPKHWKGKQVSVALSSSSIRV 

AMLEENGERVLMEGKLTHKINTESSLWSLEPGK 

CVLVNLSKVGEYWWNAILEGEEPIDIDKINKERS 

MATVDEEEQAVLDRLTFDYHQKLQGKPQSHEL 

KVHEMLKKGWDAEGSPFRGQRFDPAMFN1SPGA 

VQF 


2974 


A 


271 


1854 


MQFGRAHGDCVSGAQLCGCPSMDDYMVLRMIG 

EGSFGRALLVQHESSNQMFAMKEIRLPKSFSNTQ 

NSRKEAVLLAKMKHPN1VAFKESFEAEGHLYIV 

MEYCDGGDLMQOK.QQKGKLFPEDMILNWFTQ 

MCLGVNH1HKKRVLHRD1KSKNIFLTQNGKGKL 

GDFGSARLLSNPMAFACTYV GTPYYVPPEIWEN 

LPYNNKSDIWSLGCILYELCTLKHPFQANSWKNL 

ILKVCQGCISPLPSHYSYELQFLVKQMFKRNPSH 

RPSATTLLSRGIVARLVQKCLPPEIIMEYGEEVLE 

EIKNSKHNTPRKKTNPSRIRIALGNEASTVQEEEQ 

DRKGSHTDLESINENLVESALRRVNREEKGNKSV. 

HLRKASSPNLHRRQWEKNVPNTALTALENASILT 

SSLTAEDDRGGSVIKYSKNTTRKQWLKETPDTLL 

NILKN ADLSLAFQTYTIYRPG SVEGFLKGPLSEETE 

ASDSVDGGHDSVILDPERLEPGLDEEDTDFEEED 

DNPDWVSELKKRAGWQGLCDR 


2975 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 

ARNVNTGELAAIKVDCLEPGEDFAVVQQEIIMMK 

D\CKHP\DIVAYRGSYL\RRDKLW1\CMEF\CGSGS 

\LQD1YHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRD1KGANILLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAV G ITAIEL AELQPPMFDLHP MRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEE1YY 

TARSNLDLQLEYGQGHQG\GYFLGANKSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAK1P 

PPLPPKPKSlFffQEMHSTEDENQGHKRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

KUXjSLCQQQNEHRGENLoI^ 

LPPTPKVHMGACFSKVFNGCPLKIHCASSWINPD 

TRDQYLIFGAEEGIYTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 
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SEQD> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alonine OCysteine, D=Aspartie Acid, 
E=Glntamic Add, ^Phenylalanine, G=Glycine, H°Histidlne, 
Msoleucioe, K=Lysint, L=Leudne, M=Methionine, 
N°Asparagine, P=>Proline, Q=Glutamlne, R=Arglnlne, S=Serine, 
T=Tbreonlne, V°Valine, W-Tryptophan, Y=Tyroslne, 
X°Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










RQMQKLPVAIPAHKLPDRILPRKFSVSAKIPETK 

WCQKCCWRNPYTGHKYLCGALQTSIVLLEWV 

EPMQKFMLIKHIDFPrPCPLKMFEMLVVPEQEYP 

LVCVGVSRGRDFNQVVRFETVNPNSTSSWFTES 

DTPQTNVTHVTQLERDTILVCLDCCIKJVNLQGR 

LKSSRKLSSELTFDFRJESIVCLQDSVLAFWKHG 

MQGRSFRSNEVTQEISDSTRIFRLLGSDRVWLES 

RPTDNPTANSNLYILAGHENSY 


2976 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIG SGTYGDVYK 

ARNVNTGELAAIKV1KLEPGEDFAWQQEIIMMK 

D\CKHP\DIVAYRGSYL\RRDKLWI\CMEF\CGSGS 

\LQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQITAT1 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAIELAELQPPMFDLHPMRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLADBLLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLE YGQGHQG\G YFLGANKSLLKS V 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKDP 

PPLPPKPKSIFIPQEMHSTEDENQGTKRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG 

LPPTPKVHMGACFSKVFNGCPLKIHCASSWINPD 

TRDQYLIFGAEEGIYTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 

RQMQKLPVA1PAHKLPDR1LPRKFSVSAKIPETK 

WCQKCCVVRNPYTGHKYLCGALQTSIVLLEWV 

EPMQKFMLKHIDFPIPCPLKMFEMLVVPEQEYP 

LVCVGVSRGRDFNQWRFETVNPNSTSSWFTES 

DTPQTNVTHVTQLERDTILVCLDCC1K1VNLQGR 

LKSSRKLSSELTFDFRIESIVCLQDSVLAFWKHG 

MQGRSFRSNEVTQEISDSTRJFRLLGSDRWVLES 

RPTDNPTANSNLYILAGHENSY 


2977 


A 


174 


1543 


YSLRKG1TFKLAGAMVHIKKGELTQEEKELLEVI 

GKGTVQEAGTLLSSKNVRVNCLDENGMTPLMH 

AAYKGKLDMCKLLLRHGADVNCHQHEHGYTA 

LMFAALSGNKD1TWVMLEAGAETDWNSVGRT 

AAQMAAFVGQHDCVTIINNFFPRERLDYYTKPQ 

GLDKEPKLPPKXAGPLHKIITTTNLHPVKTVMLV 

NENPLLTEEAALNKCYRVMDLICEKCMKQRDM 

NEVLAMKMHYISCIFQKCINFLKDGENKLDTLIK 

SLLKG\RASDGFPVYPEKILRESIRK\FPYCEATLL 

QQLVRS1APVEIGSDPTAFSVLTQAITGQVGFVDV 

EFCTTCGEKGASKRCSVCKMVIYCDQTCQKTHW 

FTHKK1CKNLKDIYEKQQLEAAKEKRQEENHGK 

LDVNSNCVNEEQPEAEVGISQKDSNPEDSGEGK 

KESLESEAELEGLQDAPAGPQVSEE 


2978 


A 


3 


5177 


SDDLRTGLFQDVQDAESLKLPGVYEVLFYNETE 
DCPGMMLWRYPEPRGLTLVRITPVPFNTTEDPDI 
STADLGDVLQDPCSLEYWDELQKVFVAFREFNL 
SESKVCELQLPDINLVNDQKKLVSSDLWRTVLNS 
SQNGADDQSSASESGSQSTCDPLVTPTALAACTR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino ' 

acid residue of' 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystelne, D=Aspartic Add, 
E=Glutaralc Add, ^Phenylalanine, G=Clycine, H=Hlstidine, 
Msoleudne, K=Lysine, D=Leudne, M=Methlonlne, 
N=Asparagine, P»Proline, Q=Glutamine, JR=Arglnine, S=Serine, 
T=Tbreonine, V=Valine, W^ryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 


■ 








VDSCFTPWFVPSLCVSFQFAHLEFHLCHHLDQLG 

TAAPQYLQPFVSDRNMPSELEYMIVSFREPHMYL 

RQWNNGSVCQEIQFLAQADCKLLECRNVTMQS 

WKPFSIFGQMAVSSDWEKLLDCTV1VDSVFVN 

LGQHWHSLNTAIQAWQQNKCPEVEELVFSHFV 

ICNDTQETLRFGQVDTDENELLASLHSHQYSWRS 

HKSPQLLHICIEGWGNWRWSEPFSVDHAGTFIRT 

IQYRGRTASLIIKVQQLNGVQKQI1ICGRQIICSYL 

SQSIELKWQHYIGQDGQAVVREHFDCLTAKQK 

LPSY1LENNELTELCVKAKGDEDWSRDVCLESK 

APEYSIVIQVPSSNSSIIYVWCTVLTLEPNSQVQQ 

RMTVFSPLFIMRSHLPDPIIIHLEKRSLGLSETQIIP 

GKGQEKPLQNffiPDLVHHLTFQAREEYDPSDCA 

VPISTSLIKQIATKVHPGGTVNQILDEFYGPEKSL 

QPIWPYNKXDSDRNEQLSQWDSPMRVKLSIWKP 

YVRTLLIELLPWALLINESKWDLWLFEGEK1VLQ 

VPAGKIIIPPNFQEAFQIGIYWANTNTVHKSVA1K 

LVHNLTSPKWKDGGNGEVVTLDEEAFVDTEIRL 

GAFPGHQKLCQFCI SSMVQQGIQ1IQIEDKTTIINN 

TPYQIFYKPQLSVCNPHSGKEYFRVPDSATFSICP 

GGEQPAMKSSSLPC WDLMPDISQSVLDASLLQK ' 

QIMLGFSPAPGADSSQCWSLPAIVRPEFPRQSVA ! 

VPLGNFRENGFCTRAIVLTYQEHLGVTYLTLSED 

PSPRVIIHNRCPVKMLIKEN1KDIPKFEVYCKKIPS 

ECSIHHELYHQISSYPDCKTKDLLPSLLLRVEPLD 

EVTIEWSDAIDINSQGTQVVFLTGFGYVYVDW 

HQCGTVFITVAPEGKAGPILTNTNRAPEKIVTF/K 

MnTQLSLAVFDDLTHHKASAELLRLTLDNIFLC 

VAPGAGPLPGEEPVAALFELYCVEICCGDLQLDN 

QLYNKSNFHFAVLVCQGEKAEPIQCSKMQSLL1S 

NKELEEYKEKCFIKLCITLNEGKSILCDINEFSFEL 

KPARLYVEDTFVYYIKTLFDTYLPNSRLAGHSTH 

LSGGKQVLPMQVTQHARALVNPVKLRKLVIQPV 

NLLVSIHASLKLY1ASDHTPLSFSVFERGPIFTTAR 

QLVHALAMHYAAGALFRAGWVVGSLDILGSPA 

SLVRSIGNGVADFFRLPYEGLTRGPGAFVSGVSR 

GTTSFVKHISKGTLTSITNLATSLARNMDRLSLDE 

EHYNRQEEWRRQLPESLGEGLRQGLSRLG1SLLG 

AIAGIVDQPMQNFQKTSEAQASAGHKAKGVISG 

VGKGIMGVFTKPIGGAAELVSQTGYGELHGAGLS 

QLPKQRHQPSDWHADQAPNSHVKYVWKMLQS 

LGRPEVHMALDVVLVRGSGQEHEGCLLLTSEVL 

FVVSVSEDTQQQAFPVTEIDCAQDSKQNNLLTV 

QLKQPRVACDVEVDGVRERLSEQQYNRLVDY1T 

KTSCHLAPSCSSMQIPCPVVAAEPPPSTVKTYHY 

LVDPHFAQVFLSKFTMVKNKALRKGFP 


2979 


A 


255 


2673 


AWLFPA S VLCPRCLTGS AVGSAE WKSL WLFPFS 

SRPTLGHLDSKPSSKSNMIRGRNSATSADEQPHIG 

NYRLLKTIGKGNFAKVKLARHILTGKEVAVKIID 

KTQLNSSSLQKXFREVRIMKVLNHPNIVKLFEVIE 

TEKTLYLVMEYASGGEVFDYLVAHGRMKEKEA 

RAKFRQrVSAVQYCHQKFlVHRDLKAENLLLDA 

DMNIKIADFGFSNEFTFGNKLDTFCGSPPYAAPEL 

FQGKKYDGPEVDVWSLGVILYTLVSGSLPFDGQ 

NLKELRERVLRGKYRJPFYMSTDCENLLKXFLIL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A<=Alanine OCysteine, D=Aspa rtic Acid, 
E=Glutaroic Add, ^Phenylalanine, G=Glycine, H=Hlstidine, 
l=Isoleucine, K=Lysine, L^Leudne, M°Methionine, 
N=Asparagine, P=Proltne, Q=Glutaroiue, R°Argininc, S=Serine, 
T=Threonlne, V=Valine, W=Tiyptophan, Y=Ty rosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V°possibte nucleotide insertion 


• 








KPSKRGTLEQ1MKDRWMNVGHEVDDELKPYGEP 

LPVDYKDPRRTELMVSMGYTREEIQDSLVGQRYN 

EVMATYLLLG YKSSELEGDTITLKPRPS ADLTN S 

SAPSPSHKVQRSVSANPKQRRFSDQAGPAIPTSNS 

YSKKTQSNNAENKRPEEDRESGRKASSTAKVPA 

SPLPGLERKKTTPTPSTNSVLSTSTNRSRNSPLLNE 

RASL\GQGFHPEWAKTALTMPGSRASTASASAA 

VSAARPRQHQKSMSASVHPNKASGLPPTESNCE 

VPRPRQVCWGSCTAPQRVPVASPSAHN1SSSGGA 

PDRTNFPRGVSSRSTFHAGQLRQVR\DQQNLPYG 

VTPA SPSGHSQGRRGASGSIFSKFTSKF VRRNLNE 

PESKDR\VETLRPHW\NSGGNDKEKEEFREAKPR 

SLRFTWSMKTTSSMEPNEMMRE1RKVLDANSCQ 

SELHEKYMLLCMHGTPGHEDFVQWEMEVCKLP 

RLSLNG VRFKRISGTSMAFKNIASKIANELKL 


2980 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAETNIDQDINNLKEKWESVE 

TKLNERVKT\KLEEALNLA\MEFHNSL\QDFIN WLT 

QAEQTLNVASRPSL1LDTVLFQIDEHKVFANEVN 

SHREQIIELDKTGTHLKYFSQKQDVVLIKNLLISV 

QSRWEKVVQRLVERGRSLDDARKRAKQFHEAW 

SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEAX 

LLFSGQFTDALQALIDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSVVHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTVLAICHPDSITTIKKWITIIRARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEV1PQEIEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHIPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKKSRVMDFFRRIDK 

DQDGKITRQEFIDGILSSKFPTSRLEMSAVADIFD 

RDGDGY1DYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVmRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VPATTTPKILHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRAS SRRGSDASDFD1SEIQS VCSDVETVPQTHR 

PTPRAG SRPSTAKPSKIPTPQRKSPASKLDKSSKR 


2981 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAETNIDQDINNLKEKWESVE 

TKLNER\KTVKLEEALNLA\MEFHNSL\QDFINWLT 

QAEQTLNVASRPSLILDTVLFQIDEHKVFANEVN 

SHREQIIELDKTGTHLKYFSQKQDVVLIKNLLISV 

QSRWEKWQRLVERGRSLDDARKRAKQFHEAW 
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SsEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne (.^Cysteine, D=Asparoc Acid, 
E=Glu ta mic Acid, F=Pheoylalanine, G=Glyclne, H=Hlstldlne, 
Msoleuclne, K°Lysine, L=Leueine, M-Methlonine, 
N°Asparagine, P*»Proline, Q=Glutamine, R°Arglnine, S=Serine, 
T«Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosioe, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLOAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEA\ 

LLFSGQFTDALQALIDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA ' 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSWHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTVLAICHPD51TTKHWITIIRARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVIPQEIEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHIPV 

LDKGRAGRKRFPASSLYPSGSQTQ1ETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

AOTDFDIWRKKYMRWMNHKKSRVNEDFFRRIDK 

DQDGKITRQEFIDGILSSKFPTSRLEMSAVADIFD 

RDGDGYIDYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VP ATTTPKILHPLTRN YGKP WLTNSKM STPCKAA 

ECSDFPVPSAEGTP1QGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISE1QSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKJPTPQRKSPASKLDKSSKR 


2982 


A 


i 


2065 


MAAGGAEGGSGPGAAMGDCAEIKSQFRTREGF 

YKLLPGDG AARRSGPAS AQTPVPPQPPQPPPGPA 

SASGPGAAGPASSPPPAGPGPGPALPAVRLSLVR 

LGEPDSAGAGEPPATPAGLGSGGDRVCFNLGRE 

LYFYPGCCRRGSQRWHTPLTPFLPPLKSIDLNKP1 

DKRIYKGTQPTCHDFNQFTAATETISLLVGFSAG 

QVQYLDLIKKDTSKLFNEERLIDKTKVTYLKWLP 

ESESLFLASHASGHLYLYNVSHPCASAPPQYSLL 

KQVAWGFSFYAAKSKAPRNPLAKWAVGEGPLNE 

FAFSPDGRHLAC V SQDGCLRVFHFDSMLLRGLM 

KSYFGGLLCVCWSPDGRYWTGGEDDLVTVWS 

FTEGRVVARGHGHKSWVNAVAFDPYTTRAEEA 

ATAAGADGERSGEEEEEEPEAAGTGSAGGAPLSP 

LPKAGSITYRFG SAGQDTQFCLWDLTEDVLYPHP 

PLARTRTLPGTPGTTPPAASSSRGGEPGPGPLPRS 

LSRSNSLPHPAGGGKAGGPGVAAEPGTPFSIGRF 

ATLTLQERRDRGAEKEHKRYHSLGNISRGGSGG 

SGSGGEKPSGPVPRSRLDPAKVLGTALCPRIHEV 

PLLEPLVCKKIAQERLTVLLFLEDCUTACQEGLIC 

TWARPGKAFTDEETEAQTGEGSWPRSPSKSVVE 

GISSQPGNSPSGTVV 


2983 


A 


3855 


220 


RRFRLSAHRAQPCCRCRGLEMPRGVFQQLSNLV 

LQELNANLSNLTSAFEKATAEKIKCQQEADATN 

RVILLANRLVGGLASENIRWAESVENFRSQGVTL 

CGDVLLISAFVSYVGYFTKKYRNELMEKFWIPYI 

HNLKVPIPITNGLDPLSLLTDDADVATWNNQGLP 

SDRMSTENATELGNTERWPLIVDAQLQGIKWIKN 

KYRSELKA1RLGQKSYLDV1EQATSEGDTLLIEN1 

GETVDPALDPLLGRNTIKKGKYIK1GDKEVGVPP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alanlnc OCysteine, D=Aspartic Add, 
E=Glutatnlc Acid, ^Phenylalanine, G=Glyclne, H=Histidine, 
I=Isoleuclne, KHLyslne, L=Leuclne, M=Methionlne, 
N=Asparaglne, P^Proline, Q=Clutaroine, R=Arginine, S=Scrlne, 
T=Thrtonine, V«»Vatine, W=Tryptopban, Y=Tyro$ine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=posslble nucleotide insertion 




• 






QVPPDPTHQVLQPTLQARDAGSVHVLINFLVTRD 

GLEDQLLAAWAKERPDLEQLKANLTKSQNEFK 

rVLKELEDSLLARLSAASGNFLGDTALVENLETT 

KHTASE1EEKWEAKITEVKINEARENYRPAAER 

ASLLYFILNDLNKINPVYQFSLKAFNVVFEKAIQR 

TTPANEVKQRVINLTDEITYSVYMYTARGLFERD 

KLIFLAQVTFQVLSMKKELNPVELDFLLRFPFKA 

GVVSPVDFLQHQGWGGIKALSEMDEFKNLDSDI 

EGSAKRWKKLVESEAPEKEIFPKEWKNKTALQK 

LCMVRCLRPDRMTYA1KNFVEEKMGSKFVEGRS 

VEFSKSYEESSPSTSIFFILSPGVDPLKDVEALGKK 

LGFTIDNGKLHNVSLGQGQEVVAENALDVAAEK 

GHWVILQNIHLVARWLGTLDKKLERySTGRHED 

YRVFIRAEPAPSPETHirPQGILENAIKITNEPPTGM 

YANLYKALDLFTQDTLEMCTKEMEFKCMLFAL 

CYFHAVVAERRKFGAQGWNRSYPFNNGDLTISI 

NVLYNYLEANPKVPWDDLRYLFGEIMYGGHITD 

DWDRRLCRTYLAEYIRTEMLEGDVLLAPGFQIPP 

NLDYKGYHEY1DENLPPESPYLYGLHPNAEIGFL 

TVTSEKLFRTVLEMQPKETDSGAGTGVSREEKV 

KAVLDDILEKIPETFNMAEIMAKAAEKTPYVW 

AFQECERMNILTNEMRRSLKELNLGLKGELTITT 

DVEDLSTALFYDTVPDTWVARAYPSMMGLAAW 

YANLLLPJRELEAWTTDFALPTTVWLAGFFNPQS 

FLTAIMQSMARKNEWPLDKMCLSVEVTKKNRE 

DMTAPPREGSYVYGLFMEGARWDTQTGVIAEA 

RLKELTPAMPVinKAIPVARMETKNIYECPVYKT 

RIRGPTYVWTFNLKTKEKAAKWILAAVALLLQV 


2984 


A 


2 


1464 


FVLFPG1AMETPGASASSLLLPAASRPPRKREAGE 

AGAATSKQRVLDEEEY1EGLQTVIQRDFFPDVEK 

LQAQKEYLEAEENGDLERMRQIAIKFGSALGKM 

SREPPPPYVTPATFETPEVHAGTGWGNKPRPRG 

RGLEDGEAGEEEEKEPLPSLDVFLSRYTSEDNAS 

FQEIMEVAKERSRARHAWLYQAEEEFEKRQKDN 

LELPSAEHQAIESSQASVETWKYKAKNSLMYYP 

EGVPDEEQLFKKPRQVVHKNTRFLRDPFSQALSR 

CQLQQAAALNAQHKQGKVGPDGKELIPQESPRV 

GGFGFVATPSPAPGVNESPMMTWGEVENTPLRV 

EGSETPYVDRTPGPAFKILEPGRRERLGLKMANE 

AAAKNRAKKQEALRRVTENLASLTPKGLSPAMS 

PALQRLVSRTASKYTDRALRASYTPSPARSTHLK 

NPGPVGCRPPQSTPGA/PGSATRTPL\TQDPA\SIT 

DNLLQLPARRKASDFF 


2985 


A 


1890 


178 

• 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQ\QDRGGRCRG 

GSGGGGSV3GAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

NNTIFVQGLGENVTIESVADYFKQIGnKTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCystelne, D=Aspartic Acid, 
E=Glutamlc Add, ^Phenylalanine, Glycine, H=Histidine, 
l=Isoleudne, K°Lysine, L^Leudnt, M=Methtonine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T^ThreoDine, V=Va)lne, W=Tryptophao, Y=Tyrosine, 
X=t)nkno\vn, *=Stop codon, /"possible nucleotide deletion, 
V=possible nucleotide insertion 










WFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGDWKCPNPTCENMNFSWRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2986 


A 


1890 


178 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGG YGNQDQTGAAG SRGYRQXQDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

NN1TFVQGLGENVTIESVADYFKQ1GIIKTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 

WFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

G G QQRA GD WKCPNPTC EN MNFS WRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2987 


A 


1376 


898 


GGAKAGGAPHPFTLPFRHVGGLSAAPEEVEGML 
WAGARQHGRNWRKRETSPGTQGPLPPVPR/VPP 
GPDG\PHAIAPTLSWA1PRQQCSPQPGRLNALPPD 
RCSGPHFGDRAPESCFPGACSVSGACAFKGTRPA 
CPPQEPSLRSSRNRLREGQTFGRMEI 


2988 


A 


1 


1011 


MGNDSVSYEYGDYSDLSDRPVDCLDGACLAIDP . 

LRVAPLPLYAAIFLVGVPGNAMVAWVAGKVAR 

RRVGATWLLHLAVADLLCCLSLPILAVPIARGGH 

WPYGAVGCRALPSIILLTMYASVLLLAALSADLC 

FLALGPAWNCLRFS/GACGVQVACGAAWTLALL 

LTVPSAmiRLHQEHFPARLQCVVDYGGSSSTEN 

AVTAIRFLFGFLGPLVAVASCHSALLCWAARRC 

RPLGTAIWGFFVCWAPYHLLGLVLTVAAPNSA 

LLARALRAEPLIVGLALAHSCLNPMLFLYFGRAQ 

LRRSLPAACHWALRESQGQDESVDSKKSTSHDL 

VSEMEV 


2989 


A 


27 


4074 


KSQLFCFWVGKAGDILSGDQDKEQKDPYFVETP 

YGYQLDLDFLKYVDDIQKGNTIKRLNIQKRRKPS 

VPCPEPRTTSGQQGIWTSTESLSSSNSDDNKQCP 

NFLIARSQVTSTPISKPPPPLETSLPFLTIPENRQLP 

PPSPQLPKHNLHVTKTLMETRRRLEQERATMQM 

TPGEFRRPRLASFGGMGTTSSLPSFVGSGNHNPA 

KHQLQNGYQGNGDYGSYAPAAPTTSSMGSSIRH 

SPLSSG ISTPVTN V SPMHLQHI REQMAI ALKRLKE 

LEEQVRTIPVLQVKISVLQEEKRQLVSQLKNQRA 

ASQINVCGVRKRSYSAGNASQLEQLSRARRSGG 

ELYIDYEEEEMETVEQSTQRIKEFRQL\TADMQA 

LEQKIQDSSCEASSELRENGECRSVAVGAEENMN 

DIWYHRGSRSCKDAAVGTLVEMRNCGVSVTEA 

MLGVMTEADKEffiLQQQTffiSLKEKIYRLEVQLR 

ETTHDREMTKLKQELOAAGSRKKVDKATMAQP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Acid, 
E=Clotamlc Acid, ^Phenylalanine, G=Glycine, H°Histidine, 
I=Isoleuclne, K=Lysine, L=L«ucine, M=Methionine, 
N=Asparagine, P=Prolioe, Q=Glotaminc R-Arginine, S=Serine, 
T=Threoninc V>=Valine, W°Tryptopnan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=posslble nucleotide deletion, 
V=possiMe nucleotide insertion 










LVFSKWEAWQTRDQMVGSHMDLVDTCVGTS 

VETNSVGISCQPECKNKVVGPELPMNWWTVKER 

VEMHDRCAGRSVEMCDKSVSVEVSVCETGSNTE 

ESVNDLtLLKTNLNLKEVRSIGCGDCSVDVTVCS 

PKECASRGVNTEAVSQVEAAVMAVPRTADQDT 

STDLEQVHQFTNTETATLffiSCTNTCLSTLDKQTS 

TQTVETRTVAVGEGRVKDINSSTKTRSIGVGTLL 

SGHSGFDRPSAVKTKESGVGQININDNYLVGLK 

MRHACGPPQLTVGLTASRRSVGVGDDPVGESLE 

NPQPQAPLGMMTGLDHYDER1QKLLAEQQTLLA 

ENYSELAEAFGEPHSQMGSLNSQLISTLSSINSVM 

KSASTEELRNPDFQKTSLGKITGSYLGYTCKCGG 

LQSGSPLSSQTSQPEQEVGTSEGKPISSLDAFPTQ 

EGTLSPVNLTDDQIAAGLYACTNNESTLKSIMKK 

KDGNKDSNGAKKNLQFVGINGGYETTSSDDSSS 

DESSSSESDDECDVTEYPLEEEEEEEDEDTRGMAE 

GHHAVNIEGLKSARVEDEMQVQECEPEKVEIRE 

RYELSEKMLSAQ4LLKNTINDPKALTSKDMRFC 

LNTLQHEWFRVSSQKSAIPAMVGDYIAAFEAISP 

DVLRYVINLADGNGNTALHYSVSHSNFEIVKLLL 

DADVCNVDHQNKAGYTPIMLAALAAVEAEKDM 

RTVEELFGCGDVNAKASQAGQTALMLAVSHGRI 

DMVKGLLACGADVNIQDDEGSTALMCASEHGH 

VEIVKLLLAQPGCNGHLEDNDGSTALSIALEAGH 

KDIAVLLYAHVNFAKAQSPGTPRLGRKTSPGPTH 

RGSFD 


2990 


A 


69 


1687 


ERLRPGQRAIRGPVPAAGACASLPPRAGPAQGRH 
AALGGAEPGSHLHCGVRLQRREEPGGQQRLLPQ 
RGGSAQTGHQHPGPYECQCPGPQPGGTTPALLSL 
ELEETRGPPASANPDKDHSTQPGTMGRKKIQISRI 
LDQR>OlQVTFTKRKFGLMKKAYELSvXCDCEIA 
LIIFNSATRLFQYASTDMDRVLLKYTCYSEPHESR 
TNTDILETLKRRGIGLDGPELEPDEGPEEPGEKFR 
. RLAGEGGDPALPRPRLYPAAPAMPSPDVVYGAL 
PPPG\CDPSGLGEALPAQSRPSPFRPAAPKAGPPG 
LGHPLFSPSHLTSKTPPPLYLPTEGRRSDLPGGLA 
GPRGGLNTSRSLYSGLQNPCSTATPGPPLGSFPFL 
PGGPPVGAEAWARRVPQPAAPPRRPPQSSIKSER 
LFLRPPGAPATFLRPSPIPCSSPGPWQSLCGLGPPV 
CAGCPWPTAGPGRRSPGGTSPERSPGTARARGDP 
\TSLQAFSEKTHTVTAPLRGGGLEVGGWTQSSAG 
GLLSFFLFVCISTNKNARGVRGPEKK 


2991 


A 


3 


1159 


IPQPLHCASPKEEMSLRCGDAARTLGPRVFGRYF 

CSPVRPLSSLPDKKKELLQNGPDLQDFV SGDLAD 

RSTWDEYKGNLKRQKGERLRLPPWLKTEIPMGK 

NYNKLKNTLRNLNLHTVCEEARCPN1GECWGGG 

EYATATATIMLMGDTCTRGCRFCSVKTARNPPP 

LDASEPYNTAKA1AEWGLDYYVLTSVDRDDMP 

DGGAEHIAKTVSYLKERNPKILVECLTPDFRGDL 

KABEKVALSGLDVYAHNVETVPELQSKVRDPRA 

NFDQSLRVLKHAKKVQPDVISKTSIMLGLGENDE 

QVYATMKALREADVDCLTLGQYMQPTRRHLKV 

EEY1TPEKFKYWEKVGNELGFHYTASGP\LVRSS 

YKAGEFFLKNLVAKRKTKDL 


2992 


A 


3 


1636 


PVPGVPTSPPSCCPQDMQGPWVLLLLGLRLQLSL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCystelne, D=Aspartlc Acid, 
E"Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K°Lysine, L*=Leueloe, M=Methioninc 
N=Asparogine, P»Proline, Q^CIutamine, R=Arginfne, S^Serioe, 
T=Tbreonlne, V=Valine, W=Tryptophon, Y=TVrosine, 
X=Unknown, »=Stop codon, /"possible nucleotide deletion, 
\=possible nucleotide insertion 










GVIPAEEENPAFWNRQAAEALDAAKKLQPIQKV 

AKNLILFLGDGLGVPTVTATWLKOQKNOKLGPE 

TPLAMDRFPYLALSKTYNVDRQVPDSAATATAY 

LCGVKANFQTIGLSAAARFNQCNTTRGNEVISV 

MNRAKQAGKSVGVVTTTRVQHASPAGTYAHTV 

NRNWYSDADMPASARQEGCQDIATQLISNMDID 

VILGGGRKYMFPMGTPDPEYPADASQNG1RLDG 

KNLVQEWLAKHQGAWYVWNRTELMQASLDQS 

VTHLMGLFEPGDTKYEIHRDPTLDPSLMEMTEA 

ALRLLSRNPRGFYLFVEGGRIDHGHHEGVAYQA 

LTEAVMFDDA1ERAGQLTSEEDTLTLVTADHSH 

VFSFGGYTLRGSSIFGLAPSKAQDSKAYTSILYGN 

GPG YVFN SGVRPDVNESESGSPDYHQQAGVVPLS 

SETHGGEDVAVFARGPQAHLVHGVQEQSFVAH 

VMAFAACLEPYTACDLAPPACTTDAAHPVAASL 

PLLAGTLLLLGASAAP 


2993 


A 


3 


685 


DAWARLLKMNRLFGKAKPKAPPPSLTDCIGTVD 

SRAES1DKK1SRLDAELVKYKDQIKKMREGPAKN 

MVKQKALRVLKQKRMYEQQRDNLA\NSHSTW\ 

TSVHYTIQSLKDTCTTVDAMKLGVKEMKKAYKQ 

VKIDQIEDLQDQLEDMMEDANEIQEALSRSYGTP 

ELDEDDLEAELDALGDELLADEDSSYLDEAASA 

P AIPEG VPTDTKNKDG VL VDEFGLPQff A S 


2994 


A 


1710 


161 


RRCELTPFIIKTL1LPKSWGAFPEDWMQHVSSSQ 

SSQRHVQWPGACPGAGEEQPACSQPSLPLTLPSP 

SHQLQQLMVRGGPAGGQNMNVDLQGVGPGLQ 

GSPQVTLAPLPLPSPTSPGFQFSAQPRRFEHGSPS 

YIQVTSPLSQQVQTQSPTQPSPGPGQALQNVRAG 

APGPGLGLCSSSPTGDFVDASVLVRQISLSPSSGG 

HFVFQDGSGLTQ1AQGAQVQLQHPGTPITVRERR 

PSQPHTQSGGT1HHLGPQSPAAAGGAGLQPLASP 

SHITTANLPPQISSIIQGQLVQQQQVLQGPPLPRPL 

GFERTPGVLLPGAGGAAGFGMTSPPPPTSPSRTA 

VPPGLSSLPLTSVGNTGMKKVPKKLEEIPPASPE 

MAQMRKQCLDYHHQEMQALKEVFKEYLIELFF 

LQHFQGNMMDFLAFKERLYGPLQAYLRQNDLDI 

EEEEEE\HFEVINDEVKVVARKHGQPGTPVAIA7A 

QLPPRTSAAFPAQQQPLQVLSDGSTVQLPRLSSL 

GFEDSMC 


2995 


A 


3 • 


924 


SAPSGIDASTHAFARCKHPINVRRDPSIPIYGLRQS 

ILLNTRLQDCYVDSPALTNIWMARTCAKQNINAP 

APATTSSWEWRNPLIASSFSLVKLVLRRQLKNK 

CCPPPCKFGEGKLSKRLKHKDDSVMKATQQARK 

RNFISSKSKQPAGHRRPAGGIRESKESSKEKKLTV 

RQDLEDRYAEHVAAT\QALPQDSGTAAWKG\RV 

LLPETQKRQQLSEDTLTIHGLPTEGYQALYHAVV 

EPMLWNPSGTPKRYSLELGKAIKQKLWEALCSQ 

GAISEGAQRDRFPGRKQPGVHEEPVLKKWPKLK 

SKK 


2996 


A 


3 


1713 


GKFGIKPSQRRISGKSTFHSEMEGEDTRDDSLYSI 

LEELWQDAEQIKRCQEKHNKLLSRTTFLNKK1LN 

TEWDYEYKDFGKFVHPSPNLILSQKRPHKRDSFG 

KSFKHh^DLHIHNKSNAAKNLDKTIGHGQVFTQ 

NSSYSHHENTHTGVKFCERNQCGKVLSLKHSLS 

QNVKFPIGEKANTCTEFGKIFTQRSHFFAPQKIHT 



226 



WO 01/57190 PCT/US01/04098 



SEQIV 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
10 iqsi amino 
acid residue of 
peptide 
sequeoce 


Amino acid sequence (A=Alanine OCysteine, D»Aspartic Acid, 
^Glutamic Acid, F«=Phcnylalanlne, G=Glycine, H=Histidlne, 
I»Isoleutine, K»Lysine, LpLeudne, M=Methionine i 
N=Asparagine, P=Proline, Q=Glu.amine, R^Arginine, S=Scrinc, 

TsThrtfAtiin* VsVolln* WnTrvntnnhnn VaT« rn« I fl 

i n i nrconinct r^yminci it a i rypiupiiuu, i-'iyiusuici 

X°Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










VEKPHELSKCVNVFTQKPLLSIYLRVHRDEKLYIV 

CTKM/CGKGLHPKNSELIMHEKTHTREKPYKCNE 

\CGKSFFQVSSLLRHQTTHTGEKLFECSECGKGFS 

LNSALNIHQKIHTGERHHKCSECGKAFTQKSTLR 

MHQRIHTGERSYICTQCGQAFIQKAHLIAHQRIH 

TGEKPYECSDCGKSFPSKSQLQMHKRIHTGEKPY 

ICTECGKAFTNRSNLNTHQKSHTGEKSY1CAECG 

SEL1THQWHTTEKPYKCPDCEKSFSKKPHLKVHQ 

RIHTGEKPYICAECGKAFTDRSNFNKHQTIHTGD 

KPYKCSDCGKGFTQKSVLSMHRNIHT 


2997 


A 


3 


1763 


AASTRTMGSRHFEGIYDHVGHFGRFQRVLYFICA 

FQN1SCGIHYLASVFMGVTPHHVCRPPGNVSQW 

FHNHTSNWSLEDTGALLSSGQKDYVTVQLQNGE1 

WELSRCSRNKRENTSSLGYEYTGSKKEFPCVDG 

YIYDQNTWKSTAVTQWNLVCDRKWLAMLIQPL 

FMFGGPTGIG/VTFGYRSDRLGRRWLWATSSS 

MFLFG1AAAFAVDYYTFMAARFFLAMVASGYLV 

VGFVYVMEFIGMKSRTWASVHLHSFFAVGTLLV 

ALTGYLVRTWWLYQMILSTVTVPFILCCWVLPE 

TPFWLLSEGRYEEAQK\IVD1MAKWNRASSCKLS 

ELLSLDLQGPVSNSPTEVQKHNLSYLFYNWSITK 

RTLTVWLIWFTGSLGFYSFSLNSVNLGGNEYLNL 

FLLGWEIPAYTFVC1AMDKVGRRTVLAYSLFC\S 

ALACGVVMVIPQKHYILGVVTAMWGKILPIGAA 

FGxLIYLYTAELYPTIVRSLAVGSGSMVCRLASIL 

APFSVDLS.SIWIFIPQLFVGTMALLSGVLTLKLPE 

7XGKRLATTWEEAAKLESENESKSSKLLLTTNNS 

GLEKTEAITPRDSGLGE 


2998 


A 


3 


1441 


QRPASQLLAPFAAEALPGAPRAAMAQHFSLAAC 

DVVGFDLDHTLCRYNLPESAPLIYNSFAQFLVKE 

KGYDKELLNVTPEDWDFCCKGLALDLEDGNFL 

KLANNGTVLRASHGTKMMTPEVLAEAYGKKEW 

KHFLSDTGMACRSGKYYFYDNYFDLPGALLCAR 

VVDYLTKLNNGQKTFDFWKDIVAAIQHNYKMS 

AFKENCGIYFPEIKRDPGRYLHSRPESVKKWLKQ 

LKNAGKILLLITSSHSDYCRLLCAWILGNDFTDLF 

DIVITNALKPGFFSHLPSQRPFRTLENDEEQEALP 

SLDKPGWYSQGNAVHLYELLKKMTGKPEPKVV 

YFGDSMHSDIFPARHYSNWETVLILEELRGDEGT 

RSQRrEESEPLEKJCGKYbGFKAKJ J LN laaKKWuS 

FFMDSVLGLENTEDSLVYTWSCKRISTYSTTAIPSI 

EAIAELPLDYKFTRFSSSNSKTAGYYPNPPLVLSS 

DETLISK 


2999 


A 


320 


2417 


LRRRKMTPQSLLQTTLFLLSLLFLVQGAHGRGHR 

EDFRFCSQRNQTHRSSLHYKPTPDLRISIENSEEA 

LTVHAPFPAAHPASRSFPDPRGLYHFCLYWNRH 

AGRLHLLYGKRDFLLSDKASSLLCFQHQEESLAQ 

GPPLLATSVTSWWSPQNISLPSAASFTFSFHSPPH 

TGAHNASVDMCELKRDLQLLSQFLKHPQKASRR 

PSAAPASQQLQSLESKLTSVRFMGDMGSFEEDRI 

NATV WKLQPTA GLQDLH1H SKQEJiEQaEIME Y S 

VLLPRTLFQRTKGRSGEAEKRLLLVDFSSQALFQ 

DKNSSQVLGEKVLGIWQNTKVANLTEPVVLTF 

QHQLQPKNVTLQCVFWVEDPTLSSPGHWSSAGC 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D=Aspartic Add, 
OGIutamlc Acid, F=Phenylalanlne, G^GIycine, H^Histidine, 
I=Isoleudne, K=Lysine, L»Leucine t M«Methionine, 
N°Asparagine, P=Proline, Q^GIutamine, R^Argininc, S=5erine, 
T^hreonine, V=V aline, W^Tryptophan, Y=Tyrosine, 
X^Unknown, *=$top codon, possible nudeotide deletion, 
V°posslble nucleotide insertion 










ETWRETQTSCFCNHLTYFAVLMVSSVEVDAVH 

KHYLSLLSYVGCWSALACLVTIAAYLCSRVPLP 

CRRKPRDYmVHMNLLLAVFLLDTSFLLSEPVA 

LTGSEAGCRASAIFLHFSLLTCLSWMOLEGYNLY 

RLVVEVFGTYVPGYLLKLSAMGWGFPEFLVTLV 

ALVDVDNYGPnLAVHRTPEGVIYPSMCWIRDSL 

VSYTIT^GLFSLVFLFhMAMLATNrVVQILRLRPH 

TQKWSHVLTLLCLSLVLGVLPWALIFFSFASGTFQ 

LWLYLFSIITSFQGFLIF1WYWSMRLQARGGPSP 

LKSNSDSARLPISSGSTSSSRI 


3000 


A 


66 


1003 


SRGQLDAGQSSEQHGGNRQPEQSRSRSSSSSSSP 

RRSRSAAEPAMALSMPLNGLKEEDKEPLIELFVK 

AGSDGES1GNCPFSQRLFMILWLKGVVFSVTTVD 

LKRKPADLQNLAPGTHPPFITFNSEVKTDVNKIEE 

FLEEVLCPPKYLKLSPKHPESNTAGMDIFAKFSA 

YIKNSRPEANEALERGLLKTLQKLDEYLNSPLPD 

EIDENSMEDKFSTRKFLDGNEMTLADCNLLPKL 

fflVKWAKKYRNFDIPKEMTGIWRYLTNAYSRD 

EFTNTCPSDKEVEMYSDVAKRLHQVKSRLLKE 

VSFMSSP 


3001 


A 


779 


2006 


LALTFRSALSTLPGSPMTSSGSPDLQLAWGPSLLP 

HPPSVWSPALPSCFAGPCPLLPLSDTQGWWGPN 

WLAPPSAALCRPDAAVWPDLPSSNILLVTPPPAK 

♦ SAVAV * PCPRG AHSLERAARQYTISGSSTSQSGK 

CSKRDTKCCAVTTSWGCFWQKHWKGDEDSGW 

AFQEGSHLGEGHL 


3002 


A 


909 


2799 


VEEAWTVWLHWGVRECLLEEETNQKEEAASSN 

WTKARGPFWQEDWVWDMRLKMTTRNFPEREV 

PCDVEVERFTREVPCLiSSLGDGWDCENQEGHLR 

QSALTLEKPGTQEAICEYPGFGEHLIASSDLPPSQ 

RVLATNGFHAPDSNVSGLDCDPALPSYPKSYAD 

KRTGDSDACGKGFNHSMEVIHGRNPVREKPYKY 

PESVKSFNHFTSLGHQKIMKRGKKSYEGKNFENI 

FTLSSSLNENQRNLPGEKQYRCTECGKCFKRNSS 

LVLHHRTHTGEKPYTCNECGKSFSKNYNLIVHQ 

RIHTGEKPYECSKCGKAFSDGSALTQHQRIHTGE 

KPYECLECGKTFNRNSSLILHQRTHTGEKPYRCN 

ECGKPFTDISHLTVHLRIHTGEKPYECSKCGKAF 

RDGSYLTQHERTHTGEKPFECAECGKSFNRNSHL 

IVHQKIHSGEKPYECKECGKTFIESAYLIRHQR1H 

TGEKPYGCNQCQKLFRNIAGLIRHQRTHTGEKPY 

ECNQCGKAFRDSSCLTKHQRIHTKETPYQCPECG 

KSFKQNSHLAVHQRLHSREGPSRCPQCGKMFQK 

SSSLVRHQRAHLGEQPMET*WLGAT*VFQFTLTP 

VFRRRVLDLTPLWSVEKNPLSYPVN 


3003 


A 


2 


1489 j 


SLTEHLSFFQPTAHSLTSLLGTMTTCSRQFTSSSS 
MKGSCGIGGGIGGGSSRJSSVLAGGSCRAPSTYG 
GGLSVSSRFSSGGACGLGGGYGGGFSSSSSFGSG 
FGGGYGGGLGAGFGGGLGAGFGGGFAGGDGLL 
VGSEKVTMQNLNDRLASYLDKVRALEEANADL 
EVK1RDWYQRQRPSEIKDYSPYFKTIEDLRNK1IA 

A TinVl A /""\TVI 1 A1T\\I A n I A A T*\T*^T , T> ' 1 'l,/"\/T"?T l^.'T A T T* /""\ 

AT1EN AQP1LQ1DN A RLAADDFRTKYEHELALRQ 
TVEADVNGLRRVLDELTLARTDLEMQ1EGLKEE 
LAYLRKNH*EEMLALRGQTGGEVNVETDAAPG 
VDLSCILNEMRNQYEQMAEKNRRDAETWFLSKT 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteiue, D=Aspartic Acid, 
E=Glutamlc Acid, ^Phenylalanine, G=Glyelne, H=Hlsiidine, 
l=Isoleucint, K=Lysine, L=>Leucioe, M=Metbfonine, 
N»Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W°Tryptophao, Y«=Tyroslne, 
X=llnknovrn, "-Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










EELNKEVASNSELVQSSRSEVTELRRVLQGLEIEL 
QSQLSMKASLENSLEETKGRYCMQLSQIQGLIGS 
VEEQLAQLRCEMEQQSQEYQILLDVKTRLEQEIA 
TYRRLLEGEDAHLSSQQASGQSYSSREVFTSSSSS 
SSRQTRPELKEQSSSSFSQGQSS 


3004 


A 


2 


940 


GCAPDTRFFVPEPGGRGAAPWVALVARGGCTFK 

DKVLVAARRNASAWLYNEERYGNITLPMSHAG 

TGN1VVIMISYPKGREILELVQKGIPVTMT1GVGT 

RHVQEFISGQSVVFVAIAF1TMMIISLAWLIFYYIQ 

RFLYTGSQIGSQSHRKETKKVIGQLLLHTVKHGE 

KGIDVDAENCAVCIENFKVKDIIR1LPCKHIFHRIC 

IDPWLLDHRTCPMCKLDVIKALGYWGEPGDVQE 

MPAPESPPGRDPAANLSLALPDDDGSDESSPPSA 

SPAESEPQCDPSFKGDAGENTALLEAGRSDSRHG 

GPIS 


3005 


A 


184 


2552 


TMT1HQFLLLFLFWVCLPHFCSPEIMFRRTPVPQQ 

RILSSRVPRSDGK1LHRQKRGWMWNQFFLLEEY 

TGSDYQYVGKLHSDQDKGDGSLKYILSGDGAGT 

LFIIDEKTGDIHATRRIDREEKAFYTLRAQAINRR 

TLRPVEPESEFVIKIHDINDNEPTFPEEIYTASVPE 

MSVVGTSWQVTATDADDPSYGNSARVIYS1LQ 

GQPYFSVEPETGIIRTALPNMNRENREQYQVV1Q 

AKDMGGQMGGLSGTTTVNITLTDVNDNPPRFPQ 

NT1HLRVLESSPVGTAIGSVKATDADTGKNAEVE 

YRITOGDGTDMFDIVTEKDTQEGIITVKKPLDYES 

RRLYTLKVEAENTHVDPRFYYLGPFKDTTIVKISI 

EDVDEPPVFSRSSYLFEVHEDIEVGTIIGTVMARD 

PDSISSPIRFSLDRHTDLDRIFNIHSGNGSLYTSKP 

LDRELSQWHNLTV1AAEINNPKETTRVAVFVRIL 

DANDNAPQFAVFYDTFVCENARPGQLIQTISAVD 

KDDPLGGQKFFFSLAAVNPNFTVQDNEDNTARIL 

TRKNGFNRHEISTYLLPVVISDNDYP1QSSTGTLTI 

RVCACDSQGNMQSCSAEALLLPAGLSTGALIA1L 

LCinLLVIVVLFAALKRQRKKEPLILSKEDIRDNIV 

SYNDEGGGEEDTQAFDIGTLRNPAAffiEKKLRRD 

IBPETLFIPRRTPTAPDNTDVRDFINERLKEHDLDP 

TAPPYDSLATYAYEGNDSIAESLSSLESGTTEGD 

QNYDYLREWGPRFNKLPQKYGGGESDKDS 


3006 


A 


2 


541 


GRVDKTWWGKSVGIMLTELEKALNSIIDVYHKY 

SLKGNFHAVYRDDLKKLLETECPQYIRKKGAD 

VWFKELDINTDGAVNFQEFLILVIKMGVAALNS1I 

DVYHK YSLKGNFHA VYRDDLQKLLETECPQYI 

RKKGADVWFKELDINTDGAVNFQEFLILVIKMG 

VGSPQKKVASYF 


3007 


A 


1 


1253 


MYEGIRCLLKALLGFVSLA1GTLYCPRQYRPFPG 

SLG1EA1NVPEPIPDSYYRDMATWPTHAPSVEEG 

GQGRFGNQADHFLGSLAFAKLLNRSLAVPSWIE 

YQHHKPPFTNLHVSYQKYFKLEPLQAYHRVISLE 

DFMEKLAPTHWPPEKRVAYCFEVAAQRSPDKKT 

CPMKEGNPFGPFWDQFHVSFNKSELFTGISFSAS 

YREQWSQRFSPKEHPVLALPGAPAQFPVLEEHRP 

LQKYMVWSDEMVKTGEAQIHAHLVRPYVGIHL 

RIGSDWKNACAMLKDGTAGSHFMASPQCVGYS 

RSTAAPLTMTMCLPDLKEIQRAVKLWVRSLDAQ 

SVYVATDSESYVPELQQLFKGKVKWSLKPEVA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

icquence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
oeid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=AsparUc Acid, 
E=Glutamlc Acid, ^Phenylalanine, G«=Clyclne, H=HJstidine, 
I°Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R°Arginlne, S=Serine, 
Threonine, V=>Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
possible nucleotide insertion 










QVDLYILGQADHFIGNCVSSFTAFVKRERDLQGR 
PSSFFGMDRPPKLRDEF 


3008 


A 


3136 


1896 


TARGGGSEPGPTMAANYSSTSTRREHVKVKTSS 

QPGFLERLSETSGGMFVGLMAFLLSFYLIFTNEG 

RALKTATSLAEGLSLVVSPDSMSVAPENEGRLV 

HBGALRTSKLLSDPNYGVHLPAVKLRRHVEMY 

QWVETEESPJBYTEDGQVKKETRYSYNTEWRSEH 

NSKNFDREIGHKNPRAMAGESFMATAPFVQIGRF 

FLSSGLIDKVDNFKSLSLSKLEDPHVD1IRRGDFF 

YHSENPKYPEVGDLRVSFSYAGLSGDDPDLGPA 

HVVTVIARQRGDQLVPFSTKSGDTLLLLHHGDFS 

AEEVFHRELRSNSMKTWGLRAAGWMAMFMGL 

NLMTRILYTLVDWFPVFRDLVNIGLKAFAFCVAT 

SLTLLTVAAGWLFYRPLWALLIAGLALVPrLVAR 

TRVPAKKLE 


3009 


A 


93 


659 


DAAVAMTAQGGLVANRGRRFKWADELSGPGGG 

SRGRSDRGSGQGDSLYPVGYLDKQVPDTSVQET 

DRILVEKRCWDlALGPLKQffMNLFlMYMAGNTI 

SIFPTMMVCMMAWRPIQALMAJSATFKMLESSS 

QKFLQGLVYLIGNLMGLALAVYKCQSMGLLPTH 

ASDWLAFIEPPERMEFSGGGLLL 


3010 


A 


2 


1041 


LIDSAKARYWTQRGTWVYDNALLLLLKCLWSN 

VVPECTMASSNTVLMRLVASAYSIAQKAGMTVR 

RVIAEGDLGIVEKTCATDLQTKADRLAQMSICSS 

LARKFPKLTIIGEEDLPSEEVDQELIEDSQWEEILK 

QPCPSQYSAIKEEDLVVWVDPLDGTKEYTEGLL 

DNVTVLIGIAYEGKAIAGVINQPYYNYEAGPDAV 

LGRT1WGVLGLGAFGFQLKEVPAGKHIITTTRSH 

SNKLVTDCVAAMNPDAVLRVGGAGNKnQLIEG 

KASAYVFASPGCKKWDTCAPEVDLHAVGGKLTD 

IHGNVLQYHKDVKJHMNSAGVI^TLRNYDYYAS 

RVPESDCNALVP 


3011 


A 


291 


1452 


SPQKTMRSHTITMTTTSVSSWPYSSHRMRFrTNH 

SDQPPQNFSATPNVTTCPMDEKLLSTVLTTSYSV1 

FWGLVGMIALYVFLGIHRKRNSIQIYLLNVAIAD 

LLLIFCLPFRIMYHINQNKWTLGVILCKWGTLFY 

MNMYIS1ILLGFISLDRY1KINRSIQQRKA1TTKQSI 

YVCCrVWMLALGGFLTMTILTLKKGGHNSTMCF 

HYRDKHNAKGEAIFNFILVVMFWLIFLL1ILSYIKI 

GKNLLRISKRRSKFPNSGKYATTARNSFIVLIIFTI 

CFVPYHAFRFIYISSQLNVSSCYWKEIVHKTNEIM 

LVLSSFNSCLDPVMYFLMSSNIRKIMCQLLFRRF 

QGEPSRSESTSEFKPGYSLHDTSVAVKIQSSSKST 


3012 


A 


246 


1346 


TEPVGYTKAEEPIAMRSLGALLLLLSACLAVSAG 

PVPTPPDNIQVQENFNISRIYGKWYNLAIGSTCPW 

LKKIMDRMTVSTLVLGEGATEAEISMTSTRWRK 

GVCEETSGAYEKTDTDGKFLYHKSKWNITMESY 

VVHTNYDEYAIFLTKKFSRHHGPTITAKLYGRAP 

QLRETLLQDFRVVAQGVGIPEDSIFTMADRGECV 

PGEQEPEPILIPRVRRAVLPQEEEGSGGGQLVTEV 

TKKEDSCQLGYSAGPCMGMTSRYFYNGTSMAC 

ETFQYGGCMGNGNNFVTEKECLQTCRTVAACN 

LPIVRGPCRAFIQLWAFDAVKGKCVLFPYGGCQ 

GNGNKFYSEKECREYCGVPGDGDEELLRFSN 


3013 


A 


67 


379 


RQMALLKANKDLISAGLKEFSVLLNQQVFNDPL 
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SEQiD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino • 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D=Aspartie Add, 
E<=Glutamic Add, ^Phenylalanine, G=Glycine, H=Hlstidine, 
Msoleudne, K°Lysinc, L^Leudne, M^Metbionine, 
N-=Asparagine, P=Proline, Q=Glutamlne, R°Arginine, S°Serine, 
T=Ttireonine, V=Valine, W=Tryptophan, Y=Ty rosine, 
X=Unknown, *=Stop codon, ^possible nudeotide deletion, 
^possible nudeotide insertion 










VSEEDMVTVVEDWMNFYINYYRQQVTGEPQER 
DKALQELRQELNTLANPFLAKYRDFLKSHELPSH 
PPPSS ! 


3014 


A 


1 


373 


GTSWSTLRAVMSASWSWSRVLEEYLSSTPQRL 
KLLDAYLLYILLTGALQFGYCLFVLTFHFNSLLLF 
FFFCVGSFHSNVYFLLFTLSFLCFLFIAYFFLIRFFS 
LFIWFFHVFFIELSLFYF 


3015 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERK1TRNQKRKHDEINHVQKTYAEMDP 

TTAALEKEHEAITKVKYVDKIHIGNYEIDAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKEIYRKSN1SVYEVDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AHIVGYFSKEKESPDGNNVACILTLPPYQRRGYG 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLE1LRDFRGTLSIKDLSQMTSITQNDIIST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 

AVT 


3016 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERKITRNQKRKHDEINHVQKTYAEMDP 

TTAALEKEHEAITKVKYVDKIHIGNYE1DAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKE1YRKSNISVYEVDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AHIVGYFSKEKESPDGNNVACILTLPPYQRRGYG 

KFL1AFSYELSKLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLEILRDFRGTLSlKDLSQMTSITQNDnST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 

AVT 


3017 


A 


38 


704 


EAHPGGQLGSERNGVRMDEDVLTTLKILIIGESG 

VGKSSLLLRFTDDTFDPELAATIGVDFKVKTISVD 

GNKAKLAIWDTAGQERFRTLTPSYYRGAQGVIL 

VYDVTRRDTFVKLDNWLNELETYCTRNDIVNM 

LVGNKIDKENREVDRNEGLKFARKHSMLFIEAS 

AKTCDGVQCAFEELVEKJIQTPGLWESENQNKG 

VKLSHREEGQGGGACGGYCSVL 


3018 


A 


2640 i 


2861 


APVLILQMVKLSIVLTPQFLSHDQGQLTKELQQH 
VKSVTCPCEYLRKVSECRQMGPGALEQFPGLSC 
HTSHSG 


3019 


A j 


1307 


711 


PGITMAASLVGKKIVFVTGNAKKLEEWQILGDK 

FPCTLVAQKIDLPEYQGEPDEISIQKCQEAVRQV 

QGPVLVEDTCLCFNALGGLPGPYIKWFLEKLKPE 

GLHQLLAGFEDKSAYALCTFALSTGDPSQPVRLF 

RGRTSGRT/APRGCQDFGWDPCFQPDGYEQTYA 

EMPKAEKNAVSHRFRALLELQEYFGSLAA 


3020 


A 


1202 


180 


VSCLPTSCKMITLNNQDQPVPFNSSHPDEYKIAA 
LVFYSCIF1IGLFVNITAEWWSCTTKKRTTVTIYM 
MNVALVDLIFIMTLPFRMFYYAKDEWPFGEYFC 
QILGALTVFYPSIALWLLAFISADRYMAIVQPKY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alonine OCystelne, D=Asparlic Acid, 
E=Clutamic Acid, ^Phenylalanine, G=Clycioe, H°Histidine, 
I°Isoleucine, K=Lysloe, L=Leucine, M=Methlonloe, 
N=Asparagine, P=Prol)ne, Q=Gluta mine, R=Arginlne, S=Serine, 
T=Threonine, V=VaIinc, W^OTryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










AKELKNTCKAVLACVGVWIMTLTTTTPLLLLYK 

DPDKDSTPATCLKISDUYLKAVNVLNLTRLTFFF 

LDPLFIM1GCYLVIIHNLLHGRTSKLKPKVKEKSIR1 

IITLLVQVLVCFMPFHICFAFLMLGTGENSYNPW 

GAFTTFLMNLSTCLDVILYYIVSKQFQARVISVM 

LYRNYLRSMRRKSFRSGSLRSLSNINSEML 


3021 


A 


27 


1897 


EEFCTWIAVRVGEMETAPKPGKDVPPKKDKLQT 
KRKKPRRYWEEETVPTTAGASPGPPRNKKNREL 
RPQRPKNAYILKKSRISKKPQVPKKPREWKNPES 
QRGLSGAQDPFPGPAPVPVEVVQKFCRIDKSRKL 
PHSKAKTRSRLEVAEAEEEETSIKAARSELLLAEE 
PGFLEGEDGEDTAKICQADIVEAVD1ASAAKHFD 
LNLRQFGPYRLNYSRTGRHLAFGGRRGHVAALD 
WVTKKLMCEINVMEAVRDIRFLHSEALLAVAQN 
i 'RWLHIYDNQG1ELHCIRRCDRVTRLEFLPFHFLLA 
fASETGFLTYLDVSVGklVAALNARAGRLDVMS 
QNPYNAVEHLGHSNGTVSLWSPAMKEPLAKILC 
HRGGVRAVAVDSTGTYMATSGLDHQLKIFDLRG 
TYQPLSTRTLPHGAGHLAFSQRGLLVAGMGDyV 
N1WAGQGKASPPSLEQPYLTHRLSGPVHGLQFCP 
FEDVLGVGHTGGITSMLVPGAGEPNFDGLESNPY 
RSRKQRQEWEVKALLEKVPAEL1CLDPRALAEV 
DVISLEQGKKEQIERLGYDPQAKAPFQPKPKQKG 
RSSTASLVKRKRKVMDEEHRDKVRQSLQQQHH 
KEAKAKPTGARPSALDRFVR 


3022 


A 


1 


2249 


MTAQDSNTSAHAQRDGPELPASSSWRSFWPLSC 

LSSPPVSAVEVATEGRDREVAKVGQRFCDTTSGE 

LRQARDRDCCVRMPAPVGRRSPPSPRSSMAAVA 

LRDSAQGMTFEDVAIYFSQEEWELLDESQRFLYC 

DVMLENFAHVTSLGYCHGMENEAIASEQSVSIQ 

VRTSKGNTPTQKTHLSE1KMCVPVLKDILPAAEH 

QTTSPVQKSYLGSTSMRGFCFSADLHQHQKHYN 

EEEPWKRKVDEATFVTGCRFHVLNYFTCGEAFP 

APTDLLQHEATPSGEEPHSSSSKHIQAFFNAKSYY 

KWGEYRKASSHKHTLYQHQSVCSEGGLYECSK 

CEKAFTCKNTLVQHQQIHTGQKMFECSECEESFS 

KKCHLILHKIIHTGERPYECSDREKAFIHKSEFIHH 

QRRHTGGVRHECGECRKTFSYKSNLIEHQRVHT 

GERPYECGECGKSFRQSSSLFRHQRVHSGERPYQ 

CCECGKSFRQIFNLIRHRRVHTGEMPYQCSDCGK 

SFSCKSELIQHQRIHSGERPYECRECGKSFRQFSN 

LIRHRSIHTGDRPYECSECEKSFSRKFIL1QHQRVH 

TGERPYECSECGKSFTRKSDLIQHRRIHTGTRPYE 

GSECGKSFRQRSGLIQHRRLHTGERPYECSECGK 

SFSQS A SLIQHQRVHTGERPYQCCECGKSFRQIFN 

LERHRRVHTGEMPYQCSDCGKSFSCKSELIQHRRI 

HSGERPYECSECGKSFSRKSNLIRHRRVHTEERP 


3023 


A 


3148 


634 


AAGALRCLAAFPRAEPASRGRQSSPARACAASR 

AERATAAAMAHRCLRLWGRGGCWPRGLQQLL 

VPGGVGPGEQPCLRTLYRFVTTQARASRNSLLTD 

IIAAYQRFCSRPPKGFGKYFPNGKNGKKASEPKE 

VMGEKKESKPAATTRSSGGGGGGGGKRGGKKD 

DSHWWSRFQKGDIPWDDKDFRMFFLWTALFWG 

GVMFYLLLKRSGRE1TWKDFVNNYLSKGVVDRL 

EVVNKRFVRVTFTPGKTPVDGQYVWFN1GSVDT 
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SEQID 
NO: 


Method 


Predicted ! 

beginning 

nucleotide 

location 

corresponding 

to tint amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E«GIutamic Acid, ^Phenylalanine, G=Glycine, H»Histidine, 
I°Isolcucine, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P«=Proline, Q=Gtutauine, R«Arginine, S^Serinev 
""Threonine, V=Valine, W«=Tryptophan, Y»Tyrosine, 
X»Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










FERNLETLQQELGIEGENRVP WY IAESD G S FLLS 

MLPTVLIIAFLLYTIRRGPAAIGRTGRGMQGLFSV 

GETTAKVLKDEIDVKFKDVAGCEEAKLEIMEFV 

NFLKNPKQYQDLGAKIPKGAILTGPPGTGKTLLA 

KATAGEANVPFITVSGSEFLEMFVGVGPARVRDL 

FALARKNAPCELFIDEIDAVGRKRGRGNFGGQSE 

QENTLNQLLVEMDGFNTTTNVVILAGTNRPDILD 

PALLRPGRFDRQIHGPPDIKGRASEFKVHLRPLKL 

DSTLEKDkLARKLASLtPGFSGADVANVCNEAA 

LIAARHLSDSINQKHFEQAIERVIGGLEKKTQVLQ 

PEEKKTVAYHEAGHAVAGWYLEHADPLLKVSII 

PRGKGLGYAQYLPKEQYLYTKEQLLDRMCMTL 

GGRVSEEIFFGPJTTGAQDDLRKVTQSAYAQiVQ 

FGMNEKVGQISFDLPRQGDMVLEKPYSEATARLI 

DDEVPJLINDAYKRTVALLTEKKADVEKVALLL 

LEKEVLDKNDMVELLGPRPFAEKSTYEEFVEGT 

GSLDEDTSLPEGLKDWNKEREKEKEEPPGEKVA 

N 


3024 


A 


274 


1455 


LRACSLPSMSALEKSMHLGRLPSRPPLPGSGGSQ ' 

SGAKMRMGPGRKRDFSPVPWSQYFESMEDVEV 

ENETGKDTFRVYKSGSEGPVLLLLHGGGHSALS 

WAVFTAAnSRVQCRIVALDLRSHGETKVKNPED 

LSAETMAKDVGNVVEAMYGDLPPPIMLIGHSMG 

GA1AVHTASSNLVPSLLGLCMIDVVEGTAMDAL 

NSMQNFLRGRPKTFKSLENAIEWSVKSGQIRNLE 

SARVSMVGQVKQCEGITSPEGSKSrVEGIIEEEEE 

DEEGSESISKRKKEDDMETKKDHPYTWRIELAKT 

EKYWDGWFRGLSNLFLSCPIPKLLLLAGVDRLD 

KDLTIGQMQGKFQMQVLPQCGHAVHEDAPDKV 

AEAVATFLIRHRFAEPIGGFQCVFPGC 


3025 


A 


621 


306 


YHGGQRGRAGGSFRSVQGWGGQLRNPFRTSKSL 
SWKGLSSLLFPLYNLQMGRPRDRKELGRGHSPP 
HLEGPHMLPSGAARWRWLEAPVLVLEPLVLRPA 
AAPTP 


3026 


A 


1533 


454 


AKVPQSTREEKRENGLEARSPAINLMGFNVEEM 

YEAHAWIQRJLSLQNHHIIENNH1LYLGRKEHDIL 

SQLQKTSSVSITEIISPGRTELE1EGARADLIEVVM 

NIEDMLCKVQEEMARKKERGLWRSLGQWTIQQ 

QKTQDEMKEN13FLKCPVPPTQELLDQKKQFEKC 

GLQVLKVEKJDNEVLMAAFQRKKKMMEEKLHR 

QPVSHRLFQQVPYQFCNVVCRVGFQRMYSTPCD 

PKYGAGIYFTKNLKNLAEKAKKJSAADKLIYVFE 

AEVLTGFFCQGHPLNIVPPPLSPGAIDGHDSWD 

NVSSPETFVIFSGMQAIPQYLWTCTQEYVQSQDY 

SSGPMRPFAQHPWRGFASGSPVD 


3027 


A 


179 


703 


PFHLGASSNTFRLQVQTQESKAQKEVKMGFffSK 
SMNESMKNQKEFMLMNARLQLERQLDV1QSEMR 
ERQMAMQIAWSREFLKYFGTFFGLAAISLTAGAI 
KKKKPAFLVPIVPLSFILTYQYDLGYGTLLERMK 
GEAEDILETEKSKLQLPRGMITFESIEKARKEQSR 
FFIDK 


3028 


A 


876 


1226 


AVGKEPESSSTWVRDREGFflRSRRSMKMLWKLT 
DNIKYEDCEVSATPARSSVRSQAPSLTLPLLLLSL 
QPAAKRGWDKLSPAQRPSLGFARRTRGRSCRER 
TWMLPSL V SEFLHRD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamlc Acid, ^Phenylalanine, G=Glyclne, HNHistidinc, 
fclsoleudne, K=Lyslne, b=Leudne, M=Melhionine, 
N=Asparagi ne, P=Proline, Q=Glutaroine, R^Arginine, S=Serine, 
T=Threonlne, V=Vallne, W=Tryptopban, Y=Tyrosine, 
X-Unkoown, '-Stop codon, ^possible nucleotide deletion, 
\ppossible nucleotide insertion 


3029 


A 


3 


1731 


FREGRFGSSCAVAAPLAGFQGLIECGYLAVDSPP 

SCWTPGGSNPAAPLPQALLPPRLPPTVLPFLGPGL 

SGELEMFTLPQKDFRAPTTCLGPTCMQDLGSSHG 

EDLEGECSRKLDQKLPELRGVGDPAMISSNTSYL 

SSRGRMIKWFWDSAEEGYRTYHMDEYDEDKNP 

SGIINLGTSENKLCFDLLSWRLSQRDMQRVEPSL 

LQYADWRGHLFLREEVAKFLSFYCKSPVPLRPE 

NWVLNGGASLFSALATVLCEAGEAFLIPTPYYG 

AITQHVCLYGNIRLAYVYLDSEVTGLDTRPFQLT 

VEKLEMALREAHSEGVKVKGLILISPQNPLGDVY 

SPEELQEYLVFAKRHRLHVIVDEVYMLSVFEKSV 

GYRSVLSLERLPDPQRTHVMWATSKDFGMSGLR 

FGTLYTENQDVATAVASLCRYHGLSGLVQYQM 

AQLLRDRDWINQVYLPENHARLKAAHTYVSEEL 

RALGIPFLSRGAGFFIWVDLRKYLLKGTFEEEML 

LWRRFLDNKVLLSFGKAFECKEPGWFRFVFSDQ 

VHRLCLGMQRVQQVLAGKSQVAEDPRPSQSQEP 

SDQRR 


3030 


A 


1 


S84 


PWPWSDGRAARSSPJCCPRSRFPVQVGKMAVST 

VFSTSSLMLALSRHSLLSPLLSVTSFRRFYRGDSP 

TDSQKDMIEIPLPPWQERTDESIETKRARLLYESR 

KRGMLENC1LLSLFAKEHLQHMTEKQLNLYDRLI 

NEPSNDWDIYYWATEAKPAPEIFENEVMALLRD 

FAKNKNKEQRLRAPDLEYLFEKPR 


3031 


A 


1177 


359 


SLWPWILMDDSLMQ1SLQLLCVYTANFPNGCSSL 

CWSSCGQHPVQATHRGAVSNSLMLCILKLASQM 

PLENTTVQQMVFMLLSNLALSHDCKGVIQKSNF 

LQNFLSLALPKGGNKHLSNLTILWLKLLLNISSGE 

DGQQMILRLDGCLDLLTEMSKYKHKSSPLLPLLI 

FHNVCFSPANKPKILANEKVITVLAACLESENQN 

AQRIGAAALWALIYNYQKAKTALKSPSVKRRVD 

EAYSLAKKTFPNSEANPLNAYYLKCLENLVQLL 

NSS 


3032 


A 


2 


1242 


GISGRPPRPAKRRMGKNPVRPPRALPPVPSQDDIP 

LSRPKKKKPRTKNTPASASLEGLAQTAGRRPSEG 

NEPSTKELKEHPEAPVQRRQKKTRLPLELETSST 

QKKSSSSSLLRNENGIDAEPAEEAVIQKPRRKTK 

KTQPAELQYANELGVEDEDnTDEQTTVEQQSVF 

TAPTGISQPVGKVFVEKSRRFQAADRSELIKTTEN 

IDVSMDVKPSWTTRDVALTVHRAFRM1GLFSHG 

FLAGCAVWNIVVIYVLAGDQLSNLSNLLQQYKT 

LAYPFQSLLYLLLALSTISAFDRIDFAKISVAIRNF 

LALDPTALASFLYFTALILSLSQQMTSDRIHLYTP 

SSVNGSLWEAGIEEQILQPWIVVNLWALLVGLS 

WLFLSYRPGMDLSEELMFSSEVEEYPDKEKEDCA 

SS 


3033 


A 


3 


1436 


TATSGGIWLRRKWRCHWPRPLPQSCVGTEGGLQ 

VRDTSSRIAKGGVDHTKMSLHGASGGHERSRDR 

RRSSDRSRDSSHERTESQLTPC1RNVTSPTRQHHV 

EREKDHSSSRPSSPRPQKASPNGSISSAGNSSRNS 

SQSSSDGSCKTAGEMVFVYENAKEGAKNIRTSER 

VTLrVDNTRFWDPSRfTAQPNTMLGRMFGSGRE 

HNFTRPNEKGEYEVAEGIGSTVFRAILDYYKTGI1 

RCPDGISIPELREACDYLCISFEYSTIKCRDLSALM 

HELSNDGARRQFEFYLEEME.PLMVASAQSGERE 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
{^Glutamic Add, ^Phenylalanine, OGIyclne, H»Histidine, 
l«lsoleudne,K°Lys1ne, L=Leucioe, M-Metbionine, 
N=Asparagine, P»Prollne, Q=Glutamine, R-Arginine, S^Serinc, 
T= T nreonine, V s3 Vaiine» w**l ryptopnan, ¥=» tyrosine, 
X-Unknown, *°Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










CHIVVLTDDDVVDWDEEYPPQMGEEYSQIIYSTK 

LYRFFKYIENRDVAKSVLKERGLKJUKJ^WE^ 

TYKEKVKKRPGGRPEVIYNYVQRPFIRMSWEKE 

EGKSRHVDFQCVKSKSITNLAAAAADIPQDQLV 

VMHPTPQVDELDELPIHPPSGNSDLDPDAQNPML 


3034 


A 


3 


1972 


SSLAQHRSVAVLGWPAGWAAARARPAMQGGN 

SGVRKREEEGDGAGAVAAPPAIDFPAEGPDPEY 

DESDVPAEIQVLKEPLQQPTFPFAVANQLLLVSL 

LEHLSHVHEPNPLRSRQVFKLLCQTFIKMGLLSSF 

TCSDEFSSLRLHHNRAITHLMRSAKERVRQDPCE 

DISRIQKIRSREVALEAQTSRYLNEFEELAILGKG 

GYGRVYKVRNKLDGQYYA1KKILIKGATICTVCM 

KVLREVKVLAGLQHPNIVGYHTAWIEHVHVIQP 

RADRAAEELPSLEVLSDQEEDREQCGVKNDESSS 

SSIIFAEPTPEKEKRFGESDTENQNNKSVKYTTNL 

VIRESGELESTLELQENGLAGLSASSIVEQQLPLR 

KNSHLEESFTSTEESSEENVNFLGQTEAQYHLML 

HIQMQLCELSLWDW1VERNKRGRJEYVDESACPY 

VMANVATK1FQELVEGVFYIHNMGIVHRDLKPR 

NIFLHGPDQQVKIGDFGLACTDILQKNTDWTNR 

NGKRTPTHTSRVGTCLYASPEQLEGSEYDAKSD 

MYSLGVVLLELFQPFGTEMERAEVLTGLRTGQL 

PESLRKRCPVQAKYIQHLTRRNSSQRPSAIQLLQS 

ELFQNSGNVNLTLQMK1IEQEKEIAELKKQLNLL 

SQDKGVRDDGKDGGVG 


3035 


A 


110 


1172 


KLSCPCSHGTRVTAVRGPRLKAGVQWHDLGSLQ 

PPPSGLKQSSHLSLSSSWDFRHAPTHPEtYTCPK 

MIEMEQAEAQLAELDLLASMFPGENELIVNDQL 

AVAELKDC1EKKTMEGRSSKVYFTINMNLDVSD 

EKMAMFSLACILPFKYPAVLPEITVRSVLLSRSQQ 

TQLNTDLTAFLQKHCHGDVCILNATEWVREHAS 

GYVSRDTSSSPTTGSTVQSVDLIFTRLWIYSHHIY 

NKCKRKNILEWAKELSLSGFSMPGKPGWCVEG 

PQSACEEFWARLRKLNWKRILIRHREDIPFDGTN 

DETERQRKFSIFEEKVFSVNGARGNHMDFGQLY 

QFLNTKGCGDVFQMFLWV 


3036 


A 


I - . 


2288 


FRFAERRAAAAESDVSAKMAGRSMQAARCPTD 

ELSLTNCAVVNEKDFQSGQHVrVRTSPNHRYTFT 

LKTHPSWPGSIAFSLPQRKWAGLSIGQEIEVSLY 

TFDKAKQC1GTMT1EIDFLQKKSIDSNPYDTDKM 

AAEFIQQFNNQAFSVGQQLVFSFNEKLFGLLVKD 

IEAMDPSILNGEPATGKRQK1EVGLWGNSQVAF 

EKAENSSLNLIGKAKTKENRQSIINPDWNFEKMG 

1GGLDKEFSDIFRRAFASRVFPPEIVEQMGCKHVK 

GILLYGPPGCGKTLLARQIGKMLNAREPKVVNG 

PEDLNKYVGESEANKKLFADAEEEQRRLGANSG 

LHIIIFDE1DA1CKQRGSMAGSTGVHDTWNQLLS 

K1DGVEQLNNILVIGMTNRPDLIDEALLRPGRLEV 

KMEIGLPDEKGRLQILHIHTARMRGHQLLSADV 

DIKELAVETKNFSGAELEGLVRAAQSTAMNRHI 

KASTKVEVDMEKAESLQVTRGDFLASLENDIKP 

AFGTOQEDYASYIMNOlU^WuDrv lKVLUUubL 

LVQQTKNSDRTPLVSVLLEGPPHSGKTALAAKIA 

EESNFPFIKICSPDKMIGFSETAKCQAMKKIFDDA 

YKSQLSCVVVDDIERLLDYVPIGPRfSNLVLQAL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Acid, 
E=Glutamlc Acid, ^Phenylalanine, OCIycine, H=Histidlne, 
Msoleucine, K=Lysine, L="Leucine, M=Melhlonine, 
N°Asparagine, P=Proline, Q=Glulamine, R=Arginine, S=Scrine, 
T=Threonin t, V=Vallne, W=Tryptophan, Y=Tyrosloe, 
X°>Unknown, *=Stop cotton, /-possible nucleotide deletion, 
V=possible nucleotide insertion 










LVLIJCKAPPQGRKLLIIGTTSRKDVLQEMEMLNA 
FSTTIHVPNIATGEQLLEALELLGNFKDKERTnA 
QQVKGKKVWIGDCKLLMLIEMSLQMDPEYRVRK 
FLALLREEGASPLDFD 


3037 


A 


1 


1347 


MLDTGSEHLNRILKALPALQSAGSEGQNGSAESL 

GEGGTRDSDRARRKLRGGNKEIPTFYPCLVVRSP 

VTASDLRGTQDFAAYHGLSLILEPLGACNRLSVC 

VPVHSPPGMRVSPRSPSLRTLV1DPAEPAGAQRL 

RFSGKERSGEAGSAVEGLAVAVSMGDGGAERD 

RGPARRAESGGGGGRCGDRSGAGDLRADGGGH 

SPTEVAGTSASSPAGSRESGADSDGQPGPGEADH 

CRRILVRDAKGTIRErVLPKGLDLDRPKRTRTFFT 

AEQLYRLEMEFQRCQYVVGRERTELARQLNLSE 

TQVKVWFQNRRTKQKKDQSRDLEKRASSSASEA 

FATSNILRLLEQGRLLSVPRAPSLLALTPSLPGLP 

ASHRGTSLGDPRNSSPRLNPLSSASASPPLPPPLP 

AVCFSSAPLLDLPAGYELGSSAFEPYSWLERKVG 

SASSCKKANT 


3038 


A 


924 


501 


TELLPLCSRSGPKPQSGDPLLQLAQQARPRLSGE 

RLETAPSLLLSRMACVISGWALSRGARTWTWAT 

PTGPVHRAQPAIRSLSAEGALTRLKEEKWPGRY1 

LPNHLTPPFLYKHLGSVPPSHWRSPLISHSVNILA 

LNWR 


3039 


A 


1263 


111 


ACGIRHEGALPGLTATPEAMLRFLPDLAFSFLLIL 

ALGQAVQFQEYVFLQFLGLDKAPSPQKFQPVPY1 

LKKIFQDREAAATTGVSRDLCYVKELGVRGNVL 

RFLPDQGFFLYPKKISQASSCLQKLLYFNLSAIKE 

REQLTLAQLGLDLGPNSYYNLGPELELALFLVQE 

PHVWGQTTPKPGKMFVLRSVPWPQGAVHFNLL 

DVAKDWNDNPRKNFGLFLE1LVKEDRDSGVNFQ 

PEDTCARLRCSLHASLLVVTLNPDQCHPSRKRRA 

AIPVPKLSCKNLCHRHQLFINFRDLGWHKWUAP 

KGFMAN YCHGECPFSLTI SLNSSNYAFMQALMH 

AVDPEIPQAVC1PTKLSPISMLYQDNNDNVILRHY 

EDMWDECGCG 


3040 


A 


15 


849 


ASRLPRGPGCGADMRPLLGLLLVFAGCTFALYL 

LSTRLPRGRRLGSTEEAGGRSLWFPSDLAELREL 

SEVLREYRKEHQAYVFLLFCGAYLYKQGFAIPGS 

SFLNVLAGALFGPWLGLLLCCVLTSVGATCCYL 

LSSIFGKQLVVSYFPDKVALLQRKVEENRNSLFF 

FLLFLRLFPMTPNWFLNLS APILNIPrVQFFFSVLI 

GLIPYNF1CVQTGSILSTLTSLDALFSWDTVFKLL 

AIAMVALIPGTLIKKFSQKHLQLNETSTANHIHSR 

KDT 


3041 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 

LSCISVDSR1VRTKVPCSVTMSRPRKRLAGTSGSD 

KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 

CLKNLSSHWLMKSEPESRLEKGVDVKFSIEDLKA 

QPKQTTCWDGVRNYQARNFLRAMKLGEEAFFY 

HSNCKEPG1AGLMKTVKEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

DFVLSLEEKEPS 


3042 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDIS1 
LSCISVDSRJVRTKVPCSVTMSRPRKRLAGTSGSD 
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SEQD) 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G°Glyclne, H°Histidine, 
I=!soleucine, K=Lysiae, L=Leueine, M=Metbionioe, 
N=Asparaglne, P~Proline, Q=Glutamlne, R=Argioine, S=Serine, 
T=Threonlne, V=Valine, W=Tryptophan, Y=Tyroslne, 
X^Unknown, *=Stop codoo, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KGLSGO.TKTENSGEALAKVEDSNPQKTSATKM 

CLKNLSSHWLMKSEPESRLEKGVDVKFSEEDLKA 

QPKQTTCWIXJVKWQARNFLRAMKLGEEAFFy 

HSNCKEPGIAGLMKIVKEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

DFVLSLEEKEPS 


3043 


A 


153 


1133 


VGTAPAPGGRDRAPAMGSFQLEDFAAGWIGGA 

ASV1VGHPLDTVKTRLQAGVGYGNTLSCIRWY 

RRESMFGFFKGMSFPLASIAVYNSVVFGVFSNTQ 

RFLSQHRCGEPEASPPRTLSDLLLASMVAGWSV 

GLGGPVDLIKIRLQMQTQPFRDANLGLKSRAVAP 

AEQPAYQGPVHCITTIVRNEGLAGLYRGASAML 

LRDVPGYCLYFIPYVFLSEWITPEACTGPSPCAV 

WLAGGMAGAISWGTATPMDWKSRLQADGVY 

LNKYKGVLDCISQSYQKEGLKVFFRGITVNAVR 

GFPMSAAMFLGYELSLQA1RGDHAVTSP 


3044 


A 


41 


1316 


pplgagagmarsphparrlrltaagvggrasg 

llptpwrrhhgpsgaapypaarlwqgpwrcrr 

pqpmaqrydelphypgiadgpaalagfpeavpa 

apgpygphrppqplppgldsdglkrdkdeiyghp 

lfpllalgfekcelatcsprdgagaglgtprggd 

vcssdsfnedntafakqvcserpfssnpeldnlm 

iqaiqvlrfhllelekgkmpidlv1edrdggcre 

dfedypapcpslpdqnniwirdhedsgsvhlgtp 

gpssgglasqsgdnssdqgvgldtsvaspssgge 

dedldqeprrnkkrgifpkvatnimrawlfqhl 

shpypseeqkkqlAqdtgltilqvnnwfinarrr 

ivqpmidqsnrtgqgaafspegqpiggyteteph 

vafrapasvgmslnsegewhyl 


3045 


A 


3 


967 


VAHTQWHTCQRLSQLTHRSILKYLLIDTHACQV 

LILKHTHASLSLPSCQECFPSSIPSASHMVSHPHPP 

PSPRWGQTPEGLPAASPCGPGPRSCFSSILPTGDS 

WGMLACLCTVLWHLPAVPALNRTGDPGPGPSIQ 

KTYDLTRYLEHQLRSLA GTYLNYL GPPFNEPDFN 

PPRLGAETLPRATVDLEVWRSLNDKLRLTQNYE 

AYSHLLCYLRGLNRQAATAELRRSLAHFCTSLQ 

GLLGS1AGVMAALGYPLPQPLPGTEPTWTPGPAH 

SDFLQKMDDFWLLKELQTWLWRSAKDFNRLKK 

KMQPPAAAVTLHLGAHGF 


3046 


A 


1185 


1584 


MYAYMYICTH1C1CAYRG1H1DVYLYMC1YIHIWI 
HTYLCVHIYVYVYICTHICMCIHTYVYVYTYMY 
VYTYICLCVYICLCVHIYLCVYIHMYMCTH1CMC 
IHTYVHMCICVYIHMYTCVYVYTYTCVYMY 


3047 


A 


811 


132 


SLDLLGPIGILQEGRDPGTQGPQEKEKQMPASPM 

NTDAHLDINFKEGLKKERSYTGQFEANVRDEER 

QCGCGWPDSLLMKVLSQRLDQQDCIQKGWVL 

HGVPRDLDQAHLLNRLGYNPNREFFLNVPFDSI 

MERLTLRRIDP VTG ER YHLMYKPPPTME1 Q ARLL 

QNPKDAEEQVKLKMDLFYRNSADLEQLYGSAIT 

LNGDQDPYTVFEYIESGIINPLPKKIP 


3048 


A 


2 


1166 


RPRRGQGLVQEVQTENVTVAEGGVAEITCRLHQ 
YDGSIWIQNPARQTLFFNGTRALKDERFQLEEFS 
PRRVRIRLSDARLEDEGGYFCQLYTEDTHHQ1AT 
LTVLVAPENPVVEVREQAVEGGEVELSCLVPRSR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystcine, D=>Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H=Histidlne, 
I=Isolcudne, K=Lysine, L^Lencine, M°Metblooine, 
N=Asparoglne, P°Proline, Q=Glutamine, R°Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X°Unknown, *=Stop codon, A^possible nucleotide deletion, 
^-possible nucleotide insertion 










PAATLRWYRDRKELKGVSSSQENGKVWSVAST 

VRFRVDRKDDGGU1CEAQNQALPSGHSKQTQYV 

LDVQYSPTARIHASQAWREGDTLVLTCAVTGN 

PRPNQ1RWNRGNESLPERAEAVGETLTLPGLVSA 

DNGTYTCEASNKHGHARALYVLWYGESRLRPT 

EGGGGAPDPGAVVEAQTSVPYAIVGGILALLVFL 

IICVLVGMVWCSVRQKGSYLTHEASGLDEQGEA 

REAFLNGSDGHKRKEEFFI 


3049 


A 


3159 


882 


VGCTLRVGVMAAAGSRKRRLAELTVDEFLASGF 

DSESESESENSPQAETREAREAARSPDKPGGSPSA 

S RRKG RA S EHKDQL SRLKDRDPEF YKFLQENDQ 

SLLNFSDSDSSEEEEGPFHSLPDVLEEASEEEDGA 

EEGEDGDRVPRGLKGKKNSVPVTVAMVERWKQ 

AAKQRLTPKLFHEWQAFRAAVATTRGDQESAE 

ANKFQVTDSAAFNALVTFCIRDLIGCLQKLLFGK 

VAKDSSRMLQPSSSPLWGKLRVDIKAYLGSAIQL 

VSCLSETTVLAAVLRHISVLVPCFLTFPKQCRML 

LKRMVVVWSTGEESLRVLAFLVLSRVCRHKKDT 

FLGPVLKQMYITYVRNCKFTSPGALPFISFMQWT 

LTELLALEPGVAYQHAFLYIRQLAIHLRNAMTTR 

KKETYQSVYNWQYVHCLFLWCRVLSTAGPSEA 

LQPLVYPLAQVnGCIKLIPTARFYPLRMHCIRALT 

LLSGSSGAF1PVLPFILEMFQQVDFNRKPGRMSSK 

PINFSVILKLSNVNLQEKAYRDGLVEQLYDLTLE 

YLHSQAHCIGFPELVLPVVLQLKSFLRECKVANY 

CRQVQQLLGKVQENSAYICSRRQRVSFGVSEQQ 

AVEAWEKLTREEGTPLTLYYSHWRKLRDRE1QL 

EISGKERLEDLNFPEIKRRKMADRKDEDRKQFKD 

LFDLNSSEEDDTEGFSERGILRPLSTRHGVEDDEE 

DEEEGEEDSSNSEDGDPDAEAGLAPGELQQLAQ 

GPEDELEDLQLSEDD 


3050 


A 


870 


182 


HLDRYIKSPGSGSSTPAPPSHLLLYLLHPQSTRTM 

GCCGCSRGCGSGCGGCGSSCGGCGSGCGGCGSG 

RGGCGSGCGGCSSSCGGCGSRCYVPVCCCKPVC 

SWVPACSCTSCGSCGGSKGGCGSCGGSKGGCGS 

CGCSQSSCCKPCCCSSGCGSSCSQSSCCKPCCCSS 

GCGSSCCQSSCCKPYCCQSSCCKPCSCFSGCGSS 

CCQSSCYKPCCCQSSCCVPVCCQCKI 


3051 


A 


175 


4330 


NIPRWNFQGKSFGWLVHFSSEEVDMASDSPARS 

LDEE)LSALRDPAGIFELVELVGNGTYGQVYKGR 

HVKTGQLAAIKVMDVTGDEEEEKQEINMLKKY 

SHHRNIATYYGAFIKKNPPGMDDQLWLVMEFCG 

AGSVTDLIKNTKGYTLKEEW1AYICREILRGLSHL 

HQHKVTHRDIKGQNVLLTENAEVKLVDFGVSAQ 

LDRTVGRRNTFIGTPYWMAPEYIACDENPDATY 

DFKSDLWSLG1TAIEMAEGAPPLCDMHPMRALF 

LIPRNPAPRLKSKKWSKKFQSFffiSCLVKNHSQRP 

ATEQLMKHPFIIIDQPNERQVRIQLKDHIDRTKKK 

RGEKDETEYEYSGSEEEEEENDSGEPSSBLNLPGE 

STLRRDFLRLQLANKERSEALRRQQLEQQQREN 

EEHKRQLLAERQKRIEEQKEQRRRLEEQQRREKE 

LRKQQEREQRRHYEEQMRREEERRRAEHEQEYI 

RRQLEEEQRQLEILQQQLLHEQALLLEYKRKQLE 

EQRQAERLQRQLKQERDYLVSLQHQRQEQRPVE 

KKPLYHYKEGMSPSEKPAWAKEVEERSRLNRQS 



238 



WO 01/57190 PCTAJS01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino ■ 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence <A=Alanine OCysteioe, D=Aspartic Acid, 
E=Glutamlc Add, ^Phenylalanine, C=Clycine, H=Histidlne, 
Islsoleucine, K=Lysine, L»Leucine, M=Methionlne, 
NsAsparagine, P=Proiine, Q=Glutamlne, R=Argininc, S=Serine, 
T-Thrconine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=$top codon, /^possible nucleotide deletion, 
Vpossible nucleotide insertion 


• 








SPAMPHKVANRISDPNLPPRSESFSISGVQPARTP 

PMLRPVDPQIPHLVAVICSQGPALTASQSVHEQPT 

KGLSGFQEALNVTSHRVEMPRQNSDPTSENPPLP 

TRBEKFDRSSWLRQEEDIPPKVPQRTTSISPALAR 

KNSPGNGSALGPRLGSQP1RASNPDLRRTEPILES 

PLQRTSSGSSSSSSTPSSQPSSQGGSQPGSQAGSSE 

RTRVRANSKSEGSPVLPHEPAKVKPEESRDITRPS 

RPASYKKAIDEDLTALAKELRELRIEETNRPMKK 

VTDYSSSSEESESSEEEEEDGESETHDGTVAVSDI 

PRLIPTGAPGSNEQYNVGMVGTHGLETSHADSFS 

GSISREGTLMIRETSGEKKRSGHSDSNGFAGHINL 

PDLVQQSHSPAGTPTEGLGRVSTHSQEMDSGTE 

YGMGSSTKASFTPFVDPRVYQTSPTDEDEEDEES 

SAAALFTSELLRQEQAKLNEARKISVVNVNPTNI 

RPHSDTPEIRKYKKRFNSE1LCAALWGVNLLVGT 

ENGLMLLDRSGQGKVYNLINRRRFQQMDVLEG 

LNVLVTISGKXNKLRVYYLSWLRNRILHNDPEV 

EKKQGWTTVGDLEGCIHYKVVKYERIKFLVIALK 

NAVEIYAWAPKPYHKFMAFKSFADLQHKPLLVD 

LTVEEGQRLKVIFGSHTGFHV1DVDSGNSYDIYIP 

SH1QGNITPHAIV1LPKTDGMEMLVCYEDEGVYV 

NTYGRITKDVVLQWGEMPTSVAYIHSNQIMGW 

GEKAIEIRSVETGHLDGVFMHKRAQRLKFLCERN 

DKVFFASVRSGGSSQVFFMTLNRNSMMNW 


3052 


A 


1 


615 


MGQVECGGQKLGNQLEDDSEPAEGKVYSSDEE 

KLEASAGDPAGSEQEEEGSGGDSEDDGFLDSSA 

GGPGALLGPKPKLKGSLGTGAEEGAPVTAGVTA 

PGGKSRRRRTAFTSEQLLELEKEFHCKKYLSLTE 

RSQIAHALKLSEVQVKIWFQNRRAKWKRIKAGN 

VSSRSGEPVRNPKIWPIPVHVNRFAVRSQHQQM 

EQGARP 


3053 


A 


203 


2167 


FGVRVPSNTQCLVPSFHCMQTSEWDSECLTSLQP 

LPLPTPPAANEAHLQTAAISLWTWAAVQAIERK 

VEMSRRLLHLEGRTGTAEKKLASCEKTVTELGN 

QLEGKGAVLGTLLQEYGLLQRRLENLENLLRNR 

NF W1LRLPPG IKGDIPK VPVAFDDVSIYFSTPEWE 

KLEEWQKELYKNIMKGNYESL1SMDYAINQPDV 

LSQIQPEGEHNTEDQAGPEESEIPTDPSEEPGISTS 

DILSWIKQEEEPQVGAPPESKESDVYKSTYADEE 

LVnCAEGLARSSLCPEVPVPFSSPPAAAKDAFSDV 

AFKSQQSTSMTPFGRPATDLPEASEGQVTFTQLG 

SYPLPPPVGEQVFSCHHCGKNLSQDMLLTHQCS 

HATEHPLPCAQCPKHFTPQADLSSTSQDHASETP 

PTCPHCARTFTHPSRLTYHLRVHNSTERPFPCPDC 

PKRFADQARLTSHRRAHASERPFRCAQCGRSFSL 

KISLLLHQRGHAQERPFSCPQCGEDFNGHSALIRH 

QMIHTGERPYPCTDCSKSFMRKEHLLNHRRLHT 

GERPFSCPHCGKSFIRKHHLMKHQRIHTGERPYP 

CSYCGRSFRYKQTLKDHLRSGHNGGCGGDSDPS 

GQPPNPPGPLITGLETSGLGVNTEGLETNQWYGE 

GSGGGVL 


3054 


A 


3 


2212 


SCGHKSAYGSYTGLQLFWEDGQELLQHQQLQD 
LRLCVHLRPQSEKVELSLWTLFWGKGEPSAVR 
EKLGKAGFAAASGPGGRPGAERASTVLNILHLT 
AESRWEPNACNRVSSSPAGVGPLDLPVGPLLYFF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glyelne, H-Histidine, 
I=Isoleucloe, K=Lysine, L=Leucine, M ^Methionine, 
N=Aspa ragine, P=Proline, Q=Glutamine, R=Arglnl ne, S°Serine, 
T^Tbreonlne, V=>Vallne, W=Try plophan , Y=Tyrosl ne, 
X=Unknown, *=Siop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










apwarasflchafqrpltgiglntvrftsefplh 

skdptahkllftgnylcklhprprhapqgslsdf 

chgtegkdlpsehnvsvegvaqdrspeatlcpq 

ktcpcdicglrlkdilhlaehqtthprqkpfvce 

ayvkgsefsanlprkqvqqnvhnpirteegqas 

pvktcrdhtsdqlstcreggkdfvatagflqce 

vtpsdgepheategvvdfhialrhnkccesgdaf 

nnkstlvqhqrihsrerpyecskcgifftyaadl 

tqhqkvhnrgkpyeccecgkffsqhsslvkhrr 

vhtgesphvcgdcgkffsrs snliqhkrvhtgek 

PYECSDCGKFFSQRSNLlHHKRVlfrGRSAHECSE 

CGKSFNCNSSLIKHWRVHTGERPYKCNECGKFFS 

HIASLIQHQIVHTGERPHGCGECGKAFIRSSDLMK 

HQRVHTGERPYECNECGKLFSQSSSLNSHRRLHT 

GERPYQCSECGKFFNQSSSLNNHRRLHTGERPYE 

CSECGKTFRQRSNLRQHLKVHKPDRPYECSECG 

KAFNQRPTLIRHQKIH1RERSMENVLLPCSQHTPE 

ISSENRPYQGAVNYKLKLVHPSTHPGEVP 


3055 


A 


268 


2954 


ARRSSSSQGSAAPTPCQWEASRDQLVAGPSGK 

MGNREMEELIPLVNRLQDAFSALGQSCLLELPQI 

AWGGQSAGKSSVLENFVGRDFLPRGSGIVTRRP 

LVLQLVTSKAEYAEFLHCKGKKFTDFDEVRLEIE 

AETDRVTGMNKGISSIPINLRVYSPHVLNLTLIDL 

PGITKVPVGDQPPDIEYQIRMIMQF1TRENCLILA 

VTPANTDLANSDALKLAKEVDPQGLRTIGVITKL 

DLMDEGTDARDVLENKLLPLRRGYVGWNRSQ j 

KDIDGKKDIKAAMLAERKFFLSHPAYRHIADRM 

GTPHLQKVLNQQLTNHIRDTLPNFRNKLQGQLLS 

IEHEVEAYKNFKPEDPTRKTKALLQMVQQFAVD 

FEKRIEGSGDQVDTLELSGGAKINRIFHERFPFEIY 

KMEFNEKELRREISYAIKN1HGIRTGLFTPDMAFE 

AIVKKQIVKLKGPSLKSVDLVIQELINTVKKCTK 

KLANFPRLCEETERTVANHIREREGKTKDQVLLLI 

DIQVSYINTNHEDFIGFANAQQRSSQVHKKTTVG 

NQVIRKGWLTISNIGIMKGGSKGYWFVLTAESLS 

WYKDDEEKEKKYMLPLDNLKVRDVEKSFMSSK 

HIFALFNTEQRNVYKDYRFLELACDSQEDVDSW 

KASLLRAGVYPDKSVGNNKAENDENGQAENFS 

MDPQLERQVEHRNLVDSYMSIINKCIRDLIPKTI 

MHLMINNVKDFINSELLAQLYSSEDQNTLMEES 

AEQAQRRDEMLRMYQALKEALG1IGDIGTATVS 

TPAPPPVDDSWIQHSRRSPPPSPfTQRRPTLSAPL 

ARPTSGRGPAPAIPSPGPHSGAPPVPFRPGPLPPFP 

SSSDSFGAPPQVPSRPTRAPPSVPSRRPPPSPTRPTI 

IRPLESSLLD 


3056 


A 


1674 


1839 


WRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WNDVACHTTMYFMCEFDKKNM 


3057 


A 


1674 


1839 


WRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
W>TOVACHTTMYFMCEFDKKNM 


3058 


A 


3363 


2525 


FLVKLILIELCRCLHSLSRSVQQLRTSFQDHAVWK 

PLMKVLQNAPDEILWASSMLCNLLLEFSPSKEPI 

LESGAVELLCGLTQSENPALRVNGIWALMNMAF 

QAEQKIKADILRSLSTEQLFRLLSDSDLNVLMKT 

LGLLRNLLSTRPHIDKIMSTHGKQIMQAVTLILEG 

EHN1EVKEQTLCBLAN1ADGTTAKDLIMTNDDILQ 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino' 
add residue of ' 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystelne, D=Aspartic Acid, 
E°Glutamic Acid, ^Phenylalanine, GKJIycine, H°Hbtidine, 
l=lsoleueine, K=Lysine, L=Leuclne, M=Methionioe, 
NsAsparagine, P°Prolioe, Q=Glutaroine, R=Arglnlne, S=Serine, 
T=Threonine, V=Vallne, W=Try ptophan, Y°Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










KIKYYMGHSHVKLQLAAMFCISNLIWNEEEGSQ 
ERQDKLRDMGIVDELHKLSQSPDSNLCDKAKMA 
LQQYLA 


3059 


A 


679 


167 


S S WPSLSSQMHFPSFHLHVAAHY GRDSFVRLLLE 

FKAEVDPLSDKGTTPLQLAIIRERSSCVKILLDHN 

ANEDIQNGFLLRYAVIKSNHSYCRMFLQRGADTN 

LGRLEDGQTPLHLSALRDDVLCARMLYNYGAD 

TNTRNYEGQTPLAVSISISGSSRPCLDFLQEVTSM 


3060 


A 


30 


234 


PPLQLDMDPNCYCADGDSCTCAGSCKCKECKCT 

SCKKSCCSCCPAGCAKCAQGCICKGATDKCSCC 

A 


3061 


A 


428 


720 


VRRDVRQQATWAMASDLDFSPPEVPEPTFLENL 

LRYGLFLGAIFQLICVLAI1VPIPKSHEAEAEPSEPR 

SAEVT1UCPKAAWSVNKRPKKETKKKR 


3062 


A 


1589 


276 


WKQKYEPLGLDAAGIEEAITAVGSF1LKANELLQ 

VIDSSMKNFKAFFRWLYVAMLRMTEDHVLPELN 

KMTQKDITFVAEFLTEHFNEAPDLYNRKGKYFN 

VERVGQYLKDEDDDLVSPPNTEGNQWYDFLQN 

SSHLKESPLLFPYYPRKSLHFVKRRMENIIDQCLQ 

KPADVIGKSMNQAICIPLYRDTRSEDSTRRLFKFP 

FLWNNKTSNLHYLLFTILEDSLYKMCILRRHTDIS 

QSVSNGLIADCFGSFTYATTEKVRRSIYSCLDAQF 

YDDETVTWLKDTVGREGRDRLLVQLPLSLVYN 

SEDSAEYQFTGTYSTRLDEQCSAIPTRTMHFEKH 

WRLLESMKAQYVAGNGFRKVSCVLSSNLRHVR 

VFEMDIDDEWELDESSDEEEEASNKPVKIKEEVL 

SESEAENQQAGAAALAPEIVIKVEKLDPELDS 


3063 


A 


50 


849 


DK.MPS1FAYQSSEVDWCESNFQYSELVAEFYNTF 

SNIPFFIFGPLMMLLMHPYAQKRSRYIYVVWVLF 

MIIGLFSMYFHMTLSFLGQLLDEIAILWLLGSGYS 

IWNffRCYFTSFLGGNRSQFnU.WITTVVSTLLSFL 

RPTVNAYALNSIALHILY1VCQEYRKTSNKELRH 

LIEVSVVLWAVALTSWISDRLLCSFWQRIHFFYL 

HS1WHVLISITFPYGMVTMALVDANYEMPGETL 

KVRYWPRDSWPVGLPYVEIRGDDKDC 


3064 


A 


1523 


925 


AATMADGQMPFSCHYPSRLRRDPFRDSPLSSRLL 

DDGFGMDPFPDDLTASWPDWALPRLSSAWPGTL 

RSGMVPRGPTATARFGVPAEGRTPPPFPGEPWK 

VCVNVHSFKPEELMVKTKDGYVEVSGKHEEKQ 

QEGGIVSKNFTKKIQLPAEVDPVTVFASLSPEGLL 

ITEAPQVPPYSTFGESSFNNELPQDSQEVTCT 


3065 


A 


230 


2929 


LSTSLTGSHLFSLGNHSTRENLNAGNFNFPSEGH 

LVRSTGPGGSFAKHMVAQCVSPKGPLACSRTYF 

FGATHVPYLGGDSKLPKKTEQIRLLSQIYAAVIE 

AVLAGIACYAKTSSLTKAKEVAEQTLGSGLDSFE 

LIPFKAALRSKMTFHIHAVNNQGRIVPLDSEDSLS 

FVKTACMAVYDIPDLLGGNGCLGSVVFSESFLTS 

Q1LVKEKDGTVTTETSSVVLTAAVPRFCSWLVED 

NEVKLSEKTHQAVRGDESFLGTYLTGGEGAYLY 

SSNLQSWPEEGNVHFFSSGLLFSHCRHGSDISKD 

HMNSISFYDGDSTSTVAALLIDFKSSLLPHLPVHF 

HGSSNFLMIALFPKSKIYQAFYSEVFSLWKQQDN 

SGISLKVIQEDGLSVEQKRLHSSAQKLFSALSQPA 

GEKRSSLKLLSAKLPELDWFLQHFAISSISQEPVM 

RTHLPVLLQQAErNTTHRIESDKVlISIVTGLPGCH 
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SfcQlD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted ead 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Add, 
E=Clutamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lyslnc, L^Leudne, M=Methlonlne, 
N°Asparagine, P°Proline, Q=Glutamine, R=Arginine, S=SeriDe, 
T=Threonine, V=Valine, W'fryptopban, Y^Tyroslne, 
X=Unknowo, *=Stop codon, /=possible nucleotide deletion, 
^possible nudeobde insertion 










ASELCAJFLVTLHKECGRWMVYRQIMDSSECFHA 

AHFQRYLSSALEAQQNRSARQSAYIRKKTRLLV 

VLQGYTDVIDVVQALQTHPDSNVKASFTIGAJTA 

CVEPMSCYMEHRFLFPKCLDQCSQGLVSNVVFT 

SHTTEQRHPLLVQLQSL1RAANPAAAFILAENGIV 

TRNEDIELILSENSFSSPEMLRSRYLMYPGWYEG 

KLNAGSVYPLMVQICVWFGRPLEKTRFVAKCKA 

1QSSIKPSPFSGN1YHILGKVKFSDSERTMEVCYNT 

LANSLSIhdPVLEGPTPPPDSKSVSQDSSGQQECYL 

VFIGCSLKEDSIKDWLRQSAKQKPQRKALKTRG 

MLTQQEIRSIHVKRHLEPLPAGYFYNGTQFVNFF 

GDKTDFHPLMDQFMNDYVEEANREIEKYNQELE 

QQEYHDLFELKP 


3066 


A 


130 


588 


LAPLRCQPGTRTQPRSHPAANDPSAAMSAAGAR 

GLRATYHRLLDKVELMLPEKLRPLYNHPAGPRT 

VFFWAPIMKWGLVCAGLADMARPAEKLSTAQS 

AVLMATGFIWSRYSLVIIPKNWSLFAVNFFVGAA 

GASQLFRTWRYNQELKAKAHK 


3067 


A 


2 


1016 


EFARRRVFIAAREMSLLRSLRVFLVARTGSYPAG 

SLLRQSPQPRHTFYAGPRLSASASSKELLMKLRR 

KTGYSFVNCKKALETCGGDLKQAEIWLHKEAQ 

KEGWSKAAKLQGRKTKEGLIGLLQEGNTTVLVE 

VNCETDFVSRNLKFQLLVQQVALGTMMHCQTL 

KDQPSAYSKGFLNSSELSGLPAGPDREGSLKDQL 

ALAIGKLGENMILKRAAWVKVPSGFYVGSYVHG 

AMQSPSLHKLVLGKYGALVICETSEQKTNLEDV 

GRRLGQHWGMAPLSVGSLDDEPGGEAETKML 

SQPYLLDPSITLGQYVQPQGVSWDFVRFECGEG 

EEAAETE 


3068 


A 


3 


1679 


NSRVWGPWTEPSAGSLRPMARKQKRNSKELGL 

VPLTDDTSHAGPPGPGRALLECDHLRSGVPGGR 

RRKDWSCSLLVASLAGAFGSSFLYGYNLSWNA 

PTPYIKAFYNESWERRHGRPIDPDTLTLLWSVTV 

SIFAIGGLVGTL1VKM1GKVLGRKHTLLANNGFAI 

SAALLMACSLQAGAFEMLIVGRFIMGIDGGVALS 

VLPMYLSE1SPKEIRGSLGQVTAIFIC1GVFTGQLL 

GLPELLGKESTWPYLFGVIWPAWQLLSLPFLP 

DSPRYLLLEKHNEARAVKAFQTFLGKADVSQEV 

EEVLAESRVQRSIRLVSVLELLRAPYVRWQVVT 

VIVTMACYQLCGLNAIWFYTNSIFGKAGffPAKIP 

YVTLSTGGIETLAAVFSGLVIEHLGRRPLLIGGFG 

LMGLFFGTLTlTLTLQDHAPWVPYLSrVGILAIlAS 

FCSGPGGIPFILTGEFFQQSQRPAAFIIAGTVNWLS 

NFAVGLLFPFIQKSLDTYCFLVFATICITGAIYLYF 

VLPETKNRTYAEISQAFSKRNKAYPPEEKIDSAV 

TDGKINGRP 


3069 


A 


861 


300 


AAGAVVSAMPKAKGKTRRQKFGYSVNRKRLNR 

NARRKAAPRIECSHIRHAWDHAKSVRQNLAEMG 

LAVDPNRAVPLRKRKVKAMEVDIEERPKELVRK 

PYVLNDLEAEASLPEKKGNTLSRDLIDYVRYMV 

FiNHGEDYKAMARDEKNYYQDTPKQIRSKlNVY 

KRFYPAEWQDFLDSLQKRKMEVE 


3070 


A 


325 


2019 


LAEPEVATDSGQQADLPAEGGDPRAEASCSVLH 
SKPHAMADSRDPASDQMQHWKEQRAAQKADV 
LTTGAGNPVGDKLNVITVGPRGPLLVQDVVFTD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location' 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Clutamic Add, ^Phenylalanine, G=Glycine, H=Hlstidlne, 
l=Iioleucine, K=Lysine, L= Leucine, M=Mcthioninc, 
N=Asparagine, P=Proliae, Q=Clutamine, R=Arginine, S=Serine, 
T=Threonlne, V=Vallne, W=Tryptophao, Y=Tyrosine, 
X=Unknown, *=Stop codon. ^possible nucleotide deletion, 
V=possible nudeotide insertion 










EMAHFDRER1PERWHAKGAGAFGYFEVTHDIT 

KYSKAKVFEfflGKKTPIAVRFSTVAGESGSADTV 

RDPRGFAVKFYTEDGNWDLVGNNTPIFFIRDPILF 

PSFIHSQKRNPQTHLKDPDMVWDFWSLRPESLH 

QVSFLFSDRGBPDGHRHMNGYGSHTFKLVNANG 

EAVYCKFHYKTDQGDCNLSVEDAARLSQEDPDY 

GIRDLFNAIATGKYPSWTFYIQVMTFNQAETFPF 

NPFDLTKVWPHKDYPLIPVGKLVLNRNPVNYFA 

EVEQIAFDPSNMPPGIEASPDKMLQGRLFAYPDT 

HRHRLGPNYLHIPVNCPYRARVANYQRDGPMC 

MQDNQGGAPNYYPNSFGAPEQQPSALEHS1QYS 

GEVRRFNTANDDNVTQVRAFYVNVLNEEQRKR 

LCENIAGHLKDAQIFIQKKAVKNFTEVHPDYGSH 

IQALLDKYNAEKPKNAIHTFVQSGSHLAAREKA 

NL 


3071 


A 


1 

i 


1187 


SLGWLERPPALSRAAGDGARRLSGSRRGDVWLT 

SSAAGLLRSVAGGSWCGGQLRARGGSGRCVAR j 

AMTGNAGEWCLMESDPGVFTELDCGFGCRGAQ 

VEEIWSLEPENFEKLKPVHGLIFLFKWQPGEEPA 

GSWQDSRLDT1FFAKQVINNACATQAIVSVLLN 

CTHQDVHLGETLSEFKEFSQSFDAAMKGLALSN 

SDVIRQVHNSFARQQMFEFDTKTSAKEEDAFHF 

VSYVPVNGRLYELDGLREGPIDLGACNQDDWIS 

AVRPVIEKRIQKYSEGEIRFNLMAIVSDRKMryEQ 

KIAELQRQLAEEEPMDTDQGNSMLSAIQSEVAK 

NQMLIEEEVQKLKRYKIEN1RRKHNYLPFIMELL 

KTLAEHQQLIPLVEKAKEKQNAKKAQETK 


3072 


A 


103 


2775 


RLRTLAPPGLLLGPPLVPDSRRRHQASLTPLHISG 

SPQLVGRGDRKLRTEVLVPPAALPAETRQRRSER 

LPRRTCPRGGAPGPGRSRLPRSLPPPSAIPGLRSPV 

WAAGLGGGGRREPSRGKGGAALRARHRSTMAE 

LGAGGDGHRGGDGAVRSETAPDSYKVQDKKNA 

SSRPASAISGQNNNHSGNKPDPPPVLRVDDRQRL 

ARERREEREKQLAAREIVWLEREERARQHYEKH 

LEERKKRLEEQRQKEERRRAAVEEKRRQRLEED 

KERHEAWRRTMERSQKPKQKHNRWSWGGSLH 

GSPSIHSADPPRRSVSTMNLSKYVDPVISKRLSSS 

SATLLNSPDRARRLQLSPWESSVVNRLLTPTHSF 

LARSKSTAALSGEAV1PICPRSASCSP1IMPYKAAH 

SRNSMDRPKLFVTPPEGSSRRRIIHGTASYKKERE 

RENVLFLTSGTRRAVSPSNPKARQPARSRLWLPS 

KSLPHLPGTPRPTSSLPPGSVKAAPAQVRPPSPGN 

1RPVKREVKVEPEKKDPEKEPQKVANEPSLKGRA 

PLVKVEEATVEERTPAEPEVGPAAPAMAPAPAS 

APAPASAPAPAPVPTPAMVSAPSSTVNASASVKT 

SAGTTDPEEATRLLAEKRRLAREQREKEERERRE 

QEELERQKREELAQRVAEERTTRREEESRRLEAE 

QAREKEEQLQRQAEERALREWEEAERAQRQKEE 

EARVREEAERVRQEREKHFQREEQERLERKKRL [ 

EEIMKRTRRTEATDKKTSDQRNGD1AKGALTGG 

TEVSALPCTTNAPGNGKPVGSPHVVTSHQSKVT 

VESTPDLEKQPNENGVSVQNENFEEIINLPIGSKP 

SRLDVTNSESPEIPLNP1LAFDDEGTLGPLPQVDG 

VQTQQTAEVI 


3073 


A 


67. 


2415 


PPRVCRDHVCL1CWDPIAGTGGSRSTMPALPLDQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of ' 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D°Aspartic Acid, 
E=Glutamlc Acid, F=Pbenylalanine, OGIycine, H°Histidine, 
Msotaicine, K«Lysine, L=Leucine, M=Methionlne, 
N°Asparagine, P=Proline, Q=Glutamlnt, R=Arginine, S=Strine, 
T-Tbrtonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










LQITHKDPKTGKLRTSPALHPEQKADRYFVLYKP 

PPKDNIPALVEEYLERATFVANDLDWLLALPHD 

KFWCQVIFDETLQKCLDSYLRYVPRKFDEGVAS 

APEVVDMQKRLHRSVFLTFLRMSTHKESKDHFIS 

PSAFGEILYNNFLFDIPK1LDLCVLFGKGNSPLLQ 

KMIGNIFTQQPSYYSDLDETLPTILQVFSNILQHC 

GLQGDGANTTPQKLEERGRLTPSDMPLLELKDIV 

LYLCDTCTTLWAFLDIFPLACQTFQKHDFCYRLA 

SFYEAAIPEMESAJKKRRLEDSKLLGDLWQRLSH 

SRKKLMEIFHIILNQICLLPILESSCDNIQGF1EEFL 

QIFSSLLQEKRFLRDYDALFPVAEDISLLQQASSV 

LDETRTAYILQAVESAWEGVDRRKATDAKDPSV 

IEEPNGEPNGVTVTAEAVSQASSHPENSEEEECM i 

GAAAAVGPAMCGVELDSLISQVKDLLPDLGEGFI 

LACLE YYHYDPEQVINN1LEERL APTL SQLDRNL j 

DREMKPDPTPLLTSRHNVFQNDEFDVFSRDSVDL 

SRVHKGKSTRKEENTRSLLNDKRAVAAQRQRYE 

QYSVWEEVPLQPGESLPYHSVYYEDEYDDTYD 

GNQVGANDADSDDEL1SRRPFTIPQVLRTKVPRE 

GQEEDDDDEEDDADEEAPKPDHFVQDPAVLREK 

AEARRMAFLAKKGYRHDSSTAVAGSPRGHGQS 

RETTQERRKKEANKATRANHNRRTMADRKRSK 

GMIPS 


3074 


A 


3 


251 


GEARSPPPAAALLDMDPETCPCPSGGSCTCADSC 
KCEGCKCTSCKKSCCSCCPAECEKCAKDCVCKG 
GEAAEAEAEKCSCCQ 


3075 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRELHLMRNEARKLNHQEVVEEDKRLKLPAN 

WEAKKARLEWELKEEEKKKECAARGEDYEKVK 

LLE1SAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEIDRMVIDLEKQ1EKRDKYSRRR 

PYNDDADBDYINERNAKFNKKAERFYGKYTAEI 

KQNLERGTAV 


3076 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRELHLMRNEARKLNHQEVVEEDKRLKLPAN 

WEAKKARLEWELKEEEKKKECAARGEDYEKVK 

LLE1SAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEIDRMVIDLEKQIEKRDKYSRRR 

PYhTODADroYINERNAKFmKAERFYGKYTAEI 

KQNLERGTAV 


3077 


A 


1 


968 


FRLRPRRACAQLLWHPAAGMASWAKGRSYLAP 

GLLQGQVAIYTGGATGIGKAIVKELLELGSNW1 

ASRKLERLKSAADELQANLPPTKQARVIPIQCNIR 

NEEEVNNLVKSTLDTFGKINFLVNNGGGQFLSPA 

EHISSKGWHAVLETNLTGTFYMCKAVYSSWMK 

KHGGSrVNirVPTKAGFPLAVHSGAARAGVYNLT 

KSLAFEWACSGIRINCVAPGVIYSQTAVENYGSW 

GQSFFEGSFQKIPAKRIGVPEEVSSVVCFLLSPAA 

SFITGQSVDVDGGRSLYTHSYEVPDHDNWPKGA 

GDLSWKKMKETFKEKAKL 


3078 


A 


2 


3508 


FVRESGKAPVTFDDITVYLLQEEWVLLSQQQKEL 

CGSNKLVAPLGPTVANPELFRKFGRGPEPWLGS 

VQGQRSLLEHHPGKKQMGYMGEMEVQGPTRES 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

aeid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanlne OCystelne, D=Aspart1c Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l°Isoleucine, K°Lysioe, L^Leucine, M^Methlonine, 
N=Asparagine, P^Proline, Q=Glutamine, R«Arginine, ^Serine, 
T=Threonine, V=>Vallne, W=Ttyptopnan, Y^Tyroslne, 
X=Unknown, *=5top eodon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










GQSLPPQKKAYLSHLSTGSGHIEGDWAGRNRKL 

LKPRSIQKSWFVQFPWLIMNEEQTALFCSACRJSY 

PSIRDKRSRLIEGYTGPFKVETLKYHAKSKAHMF 

CVNALAARDPIWAARFRSIRDPPGDVLASPEPLF 

TADCPIFYPPGPLGGFDSMAELLPSSRAELEDPGG 

DGAIPAMYLDCISDLRQKEITDGIHSSSDINILYN 

DAVESCIQDPSAEGLSEEVPWFEELPWFEDVA 

VYFIREEWGMLDKRQKELYRDVMRMNYELLAS 

LGPAAAKPDLISKLERRAAPWKDPNGPKWGKG 

RPPGNKKMVAVREADTQASAADSALLPGSPVEA 

RASCCSSSlCEEGDGPPvRIKRTYRPRSIQRSWFGQ 

FPWLVIDPKETKLFCSACIERPNLHDKSSRLVRG 

YTGPFKVETLKYHEVSKAHRLCVKTVE1KEDTPH 

TALVPEISSDLMANMEHFFNAAYS1AYHSRPLND 

FEKDLQLLQSTGTVILGKYRNRTACTQFIKYISETL 

KREILEDVRNSPCVSVLLDSSTDASEQACVGIYIR 

YFKQMEVKESYITLAPLYSETADGYFEnVSALD 

ELDIPFRKPGWVVGLGTDGSAMLSCRGGLVEKF 

QEVIPQLLPVHCVAHRLHLAWDACGSIDLVKK 

CDRHrRTVFKFYQSSNKRLNELQEGAAPLEQEIIR 

LKDLNAVRWVASRRRTLHALLVSWPALARHLQ 

RVAEAGGQIGHRAKGMLKLMRGFHFVKFCHFL 

LDFLSIYRPLSEVCQKEIVLITEVNATLGRAYVAL 

ESLRHQAGPKEEEFNASFKDGRLHGICLDKLEVA 

EQRFQADRERTVLTGffiYLQQRFDADRPPQLKN 

MEVFDTMAWPSGIELASFGNDDILNLARYFECSL 

PTGYSEEALLEEWLGLKTIAQHLPFSMLCKNALA 

QHCRFPLLSKLMAVWCVPISTSCCERGFKAMN 

RIRTDERTKL SNE VLNMLMMIA VN G V A VTE YD 

PQPAIQHWYLTSSGRRFSHVYTCAQVPARSPASA 

RLRKEEMGALYVEEPRTQKPPILPSREAAEVLKD 

CIMEPPERLLYPHTSQEAPGMS 


3079 


A 


343 


1513 


FSPLEPRLCSLGGWGALQAGEPCQPSRAGCGRE 

GATMGCTLSAEERAALERSKAIEKNLKEDGISAA 

KDVKLLLLGAGESGKSTTVKQMKIIHEDGFSGED 

VKQYKPVVYSNTIQSLAAJVRAMDTLGIEYGDK 

ERKADAKMVCDVVSRMEDTEPFSAELLSAMMR 

LWGDSGIQECFNRSREYQLNDSAKYYLDSLDRIG 

AADYQPTEQDILRTRVKTTGIVETHFTFKNLHFR 

LFDVGGQRSERKKWIHCFEDVTAJIFCVALSGYD 

QVLHEDETTNRMHESLKLFDSICNNKWFTDTSII 

LFLNKKDIFEEKIKKSPLTICFPEYTGPSAFrEAVA 

Y1QAQYESKNKSAHKEIYSHVTCATDTNNIQFVF 

DAVTDVIIAKNLRGCGLY 


3080 


A 


41 


997 


EARTARELTDGVTDGLTMADQPKP1SPLKNLLA 

GGFGGVCLVFVGHPLDTVKVRLQTQPPSLPGQPP 

MYSGTFDCFRKTLFREGITGLYRGMAAPnGVTP 

MFAVCFFGFGLGKKLQQKHPEDVLSYPQLFAAG 

MLSGVFTTG1MTPGERIKCLLQIQASSGESKYTGT 

LDCAKKXYQEFGmGIYKGTVLTLMRDVPASGM 

YFMTYEWLKNIFTPEGKRVSELSAPRJLVAGGIA 

G1FNWAVAIPPDVLKSRFQTAPPGKYPNGFRDVL 

RELDUDEGVTSLYKGFNAVMIRAFPANAACFLGF 

EVAMKFLNWATPNL 


3081 


A 


3 


1996 


IMADMEDLFGSDADSEAERKDSDSGSDSDSDQE 
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SEQD) 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D°Aspartic Acid, 
E=Glutamic Add, F=Pheoylalanine, G°Glycine, H=Hislidine, 
I°Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagint, P-=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Vallne, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V*possible nucleotide insertion 










NAASGSNASGSESDQDERGDSGQPSNKELFGDD 

SEDEGASHHSGSDNHSERSDNRSEASERSDHEDN 

DPSDVDQHSGSEAPNDDEDEGHRSDGGSHHSEA 

EGSEKAHSDDEKWGREDKSDQSDDEKIQNSDDE 

ERAQGSDEDKLQNSDDDEKMQNTDDEERPQLS 

DDERQQLSEEEKANSDDERPVASDNDDEKQNSD 

DEEQPQLSDEEKMQNSDDERPQASDEEHRHSDD 

EEEQDHKSESARGSDSEDEVLRMKRKNAIASDSE 

ADSDTEVPKDNSGTMDLFGGADDISSGSDGEDK 

PPTPGQPVDENGLPQDQQEEEPIPETRIEVEIPKV 

NTDLGNDLYFVKLPNFLSVEPRPFDPQYYEDEFE 

DEEMLDEEGRTRLKLKVENTIRWRIRRDEEGNEI 

KESNARIVKWSDGSMSLHLGNEVFDYYKAPLQG 

DHNHLFIRQGTGLQGQAVFKTKLTFRPHSTDSAT 

HRKMTLSLADRCSKTQKIRILPMAGRDPECQRTE 

MKKEEERLRAS1RRESQQRRMREKQHQRGLSAS 

YLEPDRYDEEEEGEESISLAAIKNRYKGGIREERA 

RIYSSDSDEGSEEDKAQRLLKAKKLTSDEVRPNL 

FNSRGLSCTQEPTALNEELTDQAGTN 


3082 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELWRI A SLEVENQSLRG WQELQQAISKLEA 

RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQYAEKKAKKPALVAKSSILLDVKPWDDETD 

MAQLEACVRSIQLDGLVWGASKLVPVGYG1RKL 

QIQCVVEDDKVGTDLLEEEITKFEEHVQSVDIAA 

FNK1 


3083 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELWRIASLEVENQSLRGWQELQQAISKLEA 

RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQYAEKKAKKPALVAKS SILLDVKPWDDETD 

MAQLEACVRSIQLDGLVWGASKLVPVGYGERKL 

QIQCVVEDDKVGTDLLEEEITKFEEHVQSVDIAA 

FNK1 


3084 


A 


128 


4050 


KSIVKIRKRMAAETQTLNFGPEWLRALSSGGS1TS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTWGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEF1RSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPWGAPGMGSVSTEPPDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVS1PLMH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C-Cysteine, D=Aspartic Acid, 
E=Gtutamic Acid, ^Phenylalanine, G-Glycine, H=Histidine, 
I=Isoleudne, K°Lysine, l/=Leucine, M»Methionine, 
N=Asparagine, P=Prollne, Q=Glutamlne, R=Arginine, S°Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /=possi ble nucleotide deletion, 
V=possible oudeotide insertion 


■ 








EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQN1IPSVTRSVSVPDTGSIWELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGDLRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 

PNRARNNTHSNLHTSIGNSVWGSINTGPPNQWA 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

STNKNKNNASLSKSVGVSNRQNKKVEEEEKLLK 

LFQGVNKAQDGFTQWCEQMLHALNTANNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3085 


A 


128 


4050 


KSIVK1RKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTWGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD. 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPVVGAPGMGSVSTEPDDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVS1PLMH 

EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLAJLLL 

QQFQTLKMR1SDQN1IPSVTRSVSVPDTGSIWELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanlne OCysteine, D=Aspartic Acid, 
E=Glutamlc Acid, Phenylalanine, G=Glytine, H-Histidinc, 
NIsoleucine, K°>Lysine, L= Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R°>Arginine, S=Serine, 
T^Threonlne, V=Vallne, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
Y=possible nucleotide insertion 










PNRARNNTHSNLHTSIGNSVWGSINTGPPNQWA 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

STNKNKNNASLSKSVGVSNRQNKKVEEEEKLLK 

LFQGVNKAQDGFTQWCEQMLHALNTANNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGE1ETLDDY 


3086 


A 


675 


1334 


LHPAATSTAWLHVPPGLSMALSWVLTVLSLLPL 

LEAQIPLCANLVPVPITNATLDRJTGKWFYIASAF 

RNEEYNKSVQE1QATFF YFTPNKTEDT1FLREYQT 

RQLXJCIYNTTYLNVQRENGTISRYVGGQEHFAH 

LLILRDTKTYMLAFDVNDEKNWGLSVYADKPET 

TKEQLGEFYEALDCLRJPKSDVVYTDWKKDKCE 

PLEKQHEKERKQEEGES 


3087 


A 


i 


1575 


CTPVARSMATTATCTRFTDDYQLFEELGKGAFS 

VVRRCVKKTSTQEYAAKIINTKKLSARDHQKLE 

REARICRLLKHPN1VRLHDSISEEGFHYLVFDLVT 

GGELFEDIVAREYYSEADASHCIHQILESVNHIHQ 

HDIVHRDLKPENLLLASKCKGAAVKLADFGLAIE 

VQGEQQAWFGFAGTPGYLSPEVLRKDPYGKPVD 

IWACGVILYILLVGYPPFWDEDQHKLYQQIKAG 

AYDFPSPEWDTVTPEAKNLINQMLTINPAKRITA 

DQALKHPWVCQRSTVASMMHRQETVECLRKFN 

ARRKLKGAILTTMLVSRNFSAAKSLLNKKSDGG 

VKPQSNNKNSLVSPAQEPAPLQTAMEPQTTVVH 

NATDGDCGSTESCNTTTEDEDLKVRKQEIIKITEQ 

LIEAINNGDFEAYTKICDPGLTSFEPEALGNLVEG 

MDFHKFYFENLLSKNSKPIHTTILNPHVHVIGED . 

AACIAYIRLTQYIDGQGRPRTSQSEETRVWHRRD 

GKWLNVHYHCSGAPAAPLQ 


3088 


A 


12 


1039 


SSVAEFPERVQLSQPQNWNFSGAGGAWSLDFAE 

QLKWSAELARLGESIMDGKQGGMDGSkPAGPR 

DFPGIRLLSNPLMGDAVSDWSPMHEAAIHGHQL 

SLRNLISQGWAVNIITADHVSPLHEACLGGHLSC 

VKTLLKHGAQVNGVTADWHTPLFNACVSGSWD 

CVNLLLQHGASVQPESDLASPIHEAARRGHVEC 

VNSLIAYGGNIDHKISHLGTPLYLACENQQRACV 

KKLLESGADVNQGKGQDSPLHA VARTA SEELAC 

LLMDFGADTQAKNAEGKRPVELVPPESPLAQLF 

LEREGPPSLMQLCRLRIRKCFGIQQHHK1TKLVLP 

EDLKQFLLHL 


3089 


A 


73 


432 


DMAGLMTTVTSLLFLGVCAHHIIPTGSVVLPSPCC 
MFFVSKRIPENRVVSYQLSSRSTGLKAGVIFTTKK 
GQQFCGDPKQEWVQRYMKNLDAKQKKASPRA 
RAVAVKGPVQRYPGNQTTC 


3090 


A 


4627 


611 


LMEAGGGGGALPAGVETMVLTLGESWPVLVGR 

RFLSLSAADGSDGSHDSWDVERVAEWPWLSGTI 

RAVSHTDVTKKDLKVCVEFDGESWRKRRWIEV 

YSLLRRAFLVEHNLVLAERKSPEISERIVQWPAIT 

YKPLLDKAGLGSITSVRFLGDQQRVFLSKDLLKP 

IQDVNSLRLSLTDNQIVSKEFQALIVKHLDESHLL 

KGDKmVGSEVKtYSLDPSTQWFSATVVNGNPA 

SKTLQVNCEEEPALKIVDPSLIHVEVVHDNLVTC 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCystelne, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Clycine, H^Histidine, 
l°lsoleudne, K=Lysine, L^Leucine, M=Methlonlne, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Seriae, 
T=Threoninc, V°Valine. W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nudeotide deletion, 
V=possible nucleotide insertion 










GNSAJUGAVKRKSSENNGTLVSKQAKSCSEASPS 

MCPVQSVPTTVFKEILLGCTAATPPSKDPRQQST 

PQAANSPPNLGAKIPQGCHKQSLPEEISSCLNTKS 

EALRTKPDVCKAGLLSKSSQIGTGDLKELTEPKGS 

CTQPKTNTDQENRLESVPQALTGLPKECLPTKAS 

SKAELEIANPPELQKHLEHAPSPSDVSNAPEVKA 

GVNSDSPNNCSGKKVEPSALACRSQNLKESSVK 

VDNESCCSRSNNKIQNAPSRKSVLTDPAKLKKLQ 

QSGEAFVQDDSCYNIVAQLPKCRECRLDSLRKD 

KEQQKDSPVFCRFFHFRJRLQFNKHGVLRVEGFLT 

PNKYDNEAIGLWLPLTKNWGIDLDTAKY1LANI 

GDHFCQMVISEKEAMSTBEPHRQVAWKRAVKG 

VREMCDVCDTTTFNLHWVCPRCGFGVCVDCYR 

MKRKNCQQGAAYKTFSWLKCVKSQIHEPENLM 

PTQIIPGKALYDVGDIVHSVRAKWGIKANCPCSN 

RQFKLFSKPASKEDLKQTSLAGEKPTLGAVLQQ 

NPSVLEPAAVGGEAASKPAGSMKPACPASTSPLN 

WIADLTSGmNKENKEKQFIMPILKNEIKCLPPL 

PPLSKSSTVLHTFNSTILTPVSNNNSGFLRNLLNSS 

TGKTENGLKNTPKILDDIFASLVQNKTTSDLSKR 

P(^LT1KPSILGFDTPHYWLCDNRLLCLQDPNNK 

SNWNVFRECWKQGQPVMVSGVHHKLNSELWK 

PESFRKEFGEQEVDLVNCRTNEnTGATVGDFWD 

GFEDVPNRLKNEKEPMVLKLKDWPPGEDFRDM 

MPSRFDDLMANIPLPEYTRRDGKLNLASRLPNYF 

VRPDLGPKMYNAYGLITPEDRKYGTTNLHLDVS 

DAANVMVYVGIPKGQCEQEEEVLKTIQDGDSDE 

LTIKRFIEGKEKPGALWHIYAAKDTEK.IREFLKK 

VSEEQGQF^PADHDPIHDQSWYLDRSLRKRLHQ 

EYGVQGWAIVQFLGDVVFIPAGAPHQVHNLYSC 

IKVAEDFVSPEHVKHCFWLTQEFRYLSQTHTNHE 

DKLQVKNVIYHAVKDAVAMLKASESSFGKP 


3091. 


A 


97 


1838 


KRGARRGGWKRKMPSTDLLMLKAFEPYLEILEV 

YSTKAKNYVNGHCTKYEPWQLIAWSWWTLLI 

VWGYEFVFQPESLWSRFKKKCFKLTRKMPIIGRK 

IQDKLNKTKDDISKNMSFLKVDKEYVKALPSQG 

LSSSAVLEKLKEYSSMDAFWQEGRASGTVYSGE 

EKXTELLVKAYGDFAWSNPLHPDffPGLRKIEAEI 

VR1ACSLFNGGPDSCGCVTSGGTESILMACKAYR 

DLAFEKGIKTPEIVAPQSAHAAFNKAASYFGMKI 

VRVPLTKMMEVDVRAMRRAISRNTAMLVeSTP 

QFPHGVIDPVPEVAKLAVKYKIPLHVDACLGGFL 

IVFMEKAGYPLEHPFDFRVKGVTSISADTHKYGY 

APKGSSLVLYSDKKYRNYQFFVDTDWQGGIYAS 

PTIAGSRPGGISAACWAALMHFGENGYVEATKQI 

IKTARFLKSELENIKGIFVFGNPQLS VI ALG SRDFD 

IYRLSNLMTAKGWNLNQLQFPPSIHFCITLLHAR 

KRVAIQFLKDIRESVTQIMKNPKAKTTGMGAIYG 

MAQTTVDKNMGAELSSVFLDSLYSTDTVTQGSQ 

MNGSPKPH 


3092 


A 


79 


2652 


LCSQNSPEDWVNFSSEKQKRYPWYWTGRKLRSE 

RAMKIQKKLTGCSRLMLLCLSLELLLEAGAGNIH 

YSVPEETDKGSFVGN1AKDLGLQPQELADGGVR] 

VSRGRMPLFALNPRSGSL1TARR1DREELCAQSM 

PCLVSFNILVEDKMKLFPVEVEnDINDNTPQFQL 
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SEQ n> 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A^AIaninc OCystcine, D=Aspartic Add, 
E>=Glutamic Acid, ^Phenylalanine, OCtycine, H=Histidlne, 
l=lsoltudne, K=Lyslne, L>=Leucine, M°Methionine, 
N s Asparagine, P=Prollne, Q=Glutamine, R=Arglnlne, S=Serine, 
T=Threonine, V~Valine, W=Tryptophan, Y=Tyrosine, 
X=llnknowD, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










EELEFKMNEITTPGTRVSLPFGQDLDVGMNSLQS 

YQLSSNPHFSLDVQQGADGPQHPEMVLQSPLDR 

EEEAVHHLDLTASDGGEPVRSGTLRIYIQWDAN 

DNPPAFTQAQYHINVPENVPLGTQLLMVNATDP 

DEGANGEVTYSFHNVDHRVAQIFRLDSYTGEISN 

KEPLDFEEYKMYSMEVQAQDGAGLMAKVKVLI 

KVLDVNDNAPEVTITSVTTAVPENFPPGTUALISV 

HDQDSGDNGYTTCFIPGNLPFKLEKLVDNYYRL 

VTERTLDRELISGYNITITAIDQGTPALSTETHISL 

LVTDINDNSPVFHQDSYSAYIPENNPRGASIFSVR 

AHDLDSNENAQITYSL1EDTIQGAPLSAYLSINSD 

TGVLYALRSFDYEQFRDMQLKVMARDSGDPPLS 

SNVSLSLFLLDQNDNAPEELYPALPTDGSTGVEL 

APRSAEPGYLVnCVVAVDRDSGQNAWLSYRLL 

KASEPGLFSVGLHTGEVRTARALLDRDALKQSL 

WAVQDHGQPPLSATVTLTVAVADRIPDILADLG 

SLEPSAKPNDSDLTLYLVVAEAAVSCVFLAFVrV 

LLAHRLRRWHKSRLLQASGGGLASTPGSHFVGV 

DGVRAFLQTYSHEVSLTADSRKSHLEFPQPNYAD 

TLISQESCEKKGFLSAPQSLLEDKKEPFSQVNFCD 

ECISYLEKNNS 


3093 


A 


1 


3868 


PPDNQKLGLLEALLKIGDWQHAQNMDQMPPYY 

AASHKLIALAICKLIHIT1EPLYRSVTSWAVDHAG 

FLESDPCDSTVGHLLSRVGVPKGAKGSPVNALQ 

NKRAPKQAESFEDLRRDVFNMFCYLGPHLSHDPI 

LFAKVVRIGKSFMKEFQSDGSKQEDKEKTEVILS 

CLLSITDQVLLPSLSLMDCNACMSEELWGMFKT 

FPYQHRYRLYGQWKNETYNSHPLLVKVKAQTID 

RAKYIMKRLTKENVKPSGRQIGKLSHSNPTILFD 

YyCFEILSQIQKYDNLITPVVDSLKYLTSLNYDVL 

ACILSNCIIEALANPEKERMKHDDinSSWLQSLA 

SFCGAVFRKYPIDLAGLLQYVANQLKAGKSFDL 

LILKEVVQKMAGIEITEEMTMEQLEAMTGGEQL 

KAEGGYFGQIRNTKKSSQRLKDALLDHDLALPL 

CLLMAQQRNGVIFQEGGEKHLKLVGKLYDQCH 

DTL VQFG GFLA SNL STEDYTKRVPSIDVLCNEFHT 

PHDAAFFLSRPMYAHfflSSKYDELKKSEKGSKQ 

QHKVHKYITSCEMVMAPVHEAVVSLHVSKVWD 

DISPQFYATFWSLTMYDLAVPHTSYEREVNKLK 

VQN4KA1DDNQEMPPNKKKKEKERCTALQDKLL 

EEEKKQMEHVQRVLQRLKLEKDNWLLAKSTKN 

ETITKFLQLClFPRCffSAIDAVYCARFVELVHQQ 

KTPNFSTLLCYDRVFSDIIYTVASCTENEASRYGR 

FLCCMLETVTRWHSDRATYEKECGNYPGFLTIL 

RATGFDGGNKADQLDYENFRHWHKWHYKLT 

KASVHCLETGEYTHIRNILrVLTKILPWYPKVLNL 

GQALERRVHKICQEEKEKRPDLYALAMGYSGQL 

KSRKSYMIPEMEFHHKDPPPRNAVASVQNGPGG 

GPSSSSIGSASKSDESSTEETDKSRERSQCGVKAV 

NKASSTTPKGNSSNGNSGSNSNKAVKENDKEKG 

KEKEKEKKEKTPATTPEARVLGKDGKEKPKEER 

PNKDEKARETKERTPKSDKEKEKFKKEEKAKDE 

KFKTTVPNAESKSTQEREREKEPSRERDIAKEMK 

SKENVKGGEKTPVSGSLKSPVPRSDIPEPEREQKR 

RKIDTHPSPSHSSTVKDSLIELKESSAKLYINHTPP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
&=Glutamlc Add, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Uucine, M=Metbionine, 
N=>Asparagine, P=Prollne, Q=Glutamine, R°Arginlne, S=Serine, 
T=n"hreonine, V=Valioe, W=Tryptophan, Y=Tyrosine, 
X°Unknown, *=Stop codon, /^possible nucleotide deletion, 
\ppossible nucleotide insertion 










PLSKSKEREMDKKDLDKSRERSREREKKDEKDR 

KERKRDHSNNDREVPPDLTKRRKEENGTMGVSK 

HKSESPCESPYPNEKDKEKNKSKSSGKEKGSDSF 

KSEKMDKISSGGKKESRHDKEKIEKKEKRDSSGG 

KEEKKHHKSSDKHR 


3094 


A 


2 


891 


AMLGTREPSRRGAGAVQAEVSERLAMAGPQQQ 
PPYLHLAELTASQFLEIWKHFDADGNGYIEGKEL 
ENFFQELEKARKGSGMMSKSDNFGEKMKEFMQ 
KYDKNSDGKIEMAELAQILPTEENFLLCFRQHVG 
SSAEFMEAWRKYDTDRSGYIEANELKGFLSDLL 
KKANRPYDEPKLQEYTQT1LRMFDLNGDGKLGL 
SEMSRLLPVQENFLLKFQGMKLTSEEFNAIFTFY 
DKDRSGYIDEHELDALLKDLYEKNKKEMN1QQL 
. TNYRKS VMSLAEAGKLYRKDLEIVLCSEPPM 


3095 


A 


1685 


700 


RRPTGRPGALGAPAAGRVGMPLHVKWPFPAVPP 

LTWTLASSVVMGLVGTYSCFWTKYMNHLTVHN 

REVLYELIEKRGPATPLITVSNHQSCMDDPHLWG 

ILKLRHIWNLKLMRWTPAAADICFTKELHSHFFS 

LGKCVPVCRGAEFFQAENEGKGVLDTGRHMPG 

AGKRREKGDGVYQKGMDFILEKLNHGDWVHIF . 

PEGKVNMSSEFLRFKWGIGRLIAECHLNPIILPLW 

HVGMNDVLPNSPPYFPRFGQKITVLIGKPFSALP 

VLERLRAENKSAVEMRKALTDF1QEEFQHLKTQ 

AEQLHNHLQAWEIGLACCLLDSWPAQSWG 


3096 


A 


6642 


4022 


FVPGLREPQWEPAQPSATMSAPSEEEEYARLVM 

EAQPEWLRAEVKRLSHELAETTREK1QAAEYGL 

AVLEEKHQLKLQFEELEVDYEAIRSEMEQLKEAF 

GQAHTNHKKVAADGESREESLIQESASKEQYYV 

RKVLELQTELKQLRNVLTNTQSENERLASVAQE 

LKE1NQNVEIQRGRLRDDIKEYKFREARLLQDYS 

ELEEENISLQKQVSVLRQNQVEFEGLKHEIKRLE 

EETEYLNSQLEDAIRLKEISERQLEEALETLKTER 

EQKNSLRKELSHYMSINDSFYTSHLHVSLDGLKF 

SDDAAEPNNDAEALVNGFEHGGLAKLPLDNKTS 

TPKKEGLAPPSPSLVSDLLSELN1SEIQKLKQQLM 

QMEREKAGLLATLQDTQKQLEHTRGSLSEQQEK 

VTRLTENLSALRRLQASKERQTALDNEKDRDSH 

EDGDYYEVDINGPEILACKYHVAVAEAGELREQ 

LKALRSTHEARE A QHA EEKGRYE AEG Q ALTEK V 

SLLEKASRQDRELLARLEKELKKVSDVAGETQG 

SLSVAQDELVTFSEELANLYHHVCMCNNETPNR 

VMLDYYREGQGGAGRTSPGGRTSPEARGRRSPI 

LLPKGLLAPEAGRADGGTGDSSPSPGSSLPSPLSD 

PRREPMNIYNLIAnRDQIKHLQAAVDRTTELSRQ 

RIASQELGPAVDKDKEALMEEILKLKSLLSTKRE 

Q1TTLRTVLKANKQTAEVALANLKSKYENEKAM 

VTETMMKLRNELKALKEDAATFSSLRAMFATRC 

DEYITQLDEMQRQLAAAEDEKKTLNSLLRMAIQ 

QKLALTQRLELLELDHEQTRRGRAKAAPKTKPA 

TPSVSHTCACASDRAEGTGLANQVFCSEKHSrYC 

D 


3097 


A 


1 


879 


MVKWPATRGNLPRSQLTGTHQHCQPREPKITA 
SERLRRRPRATARLRAHAAPPEPPLAVFAPPSDR 
KELLALPVACDPVIASVMSWVQAASLIQGPGDK 
GDVFDEEADESLLAQREWQSNMQRRVKEGYRD 
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NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A= Alanine OCysteine, D=Aspartlc Acid, 
E=Glutamic Add, FHPhenyblanine, G=Glycine, H=Hist1dine, 
l=Isoleucine, K=Lysine, LHLeucine, M=Methion!ne, 
N^Asparagine, P=Proline, Q=Glutamine, R=ArgJnlne, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possiblc nudeotide insertion 










GIDAGKAVTLQQGFNQGYKKGAEVILNYGRLRG 
TLSALLSWCHLHNNNSTLINKINNLLDAVGQCEE 
YVLKHLKSITPPSHWDLLDSIEDMDLCHWPAE 
KKTOEAKDERLCENNAEFNKNCSKSHSGIDCSYV 
ECCRTQEHAHSGKPKPHMDFGTDSQF 


3098 


A 


2 


505 


GAATLLRSASSAARKAAEAEQVWLHLHRYLSA 

DRRVLGLREWGRPASERECSLCQRLKRELNMGD 

VEKGKKIFIMKCSQCHTVEKGGKHKTGPNLHGL 

FGRKTGQAPGYSYTAANKNKGIIWGEDTLMEYL 

ENPKKYTPGTKMIFVGIKKKEERADLIAYLKKAT 

NE 


3099 


A 


144 


1386 


WAVGQARSFPSHPRMSSWIWSRRWSPSVALRVT 

CTSTSSQRWTVLALSKPGSQQQVSMHTPAPGPPT 

AGHTEPPSEPPRRARVAKYRAKFDPRVTAKYD1K 

ALIGRGSFSRVVRVEHRATRQPYAIKMIETKYRE 

GREVCESELRVLRRVRHANUQLVEVFETQERVY 

MVMELATGGELFDRIIAKGSFTERDATRVLQMV 

LDGVRYLHALGITHRDLKPENLLYYHPGTDSKin 

TDFGLASARKKGDDCLMKTTCGTPEYIAPEVLV 

RKPYTNSVDMWALGV1AYILLSGTMPFEDDNRT 

RLYRQILRGKYSYSGEPWPSVSNLAKDFIDRLLT 

VDPGARMTALQALRHPWVVSMAASSSMKNLHR 

SISQNLLKRASSRCQSTKSAQSTRSSRSTRSNKSR 

RVRERELREL 


3100 


A 


3 


1500 


ARWNGRWVQVPAWPGPGCGTNASGERQRQLPR 

AWRPVGRTLGSEPIALAWSPPLYLFP1PLPSWAVS 

QPTPTLGTMFADLDYDIEEDKLGIPTVPGKVTLQ 

KDAQNLIGISIGGGAQYCPCLYIVQVFDNTPAAL 

DGTVAAGDEITGVNGRSIKGKTKVEVAKMIQEV 

KGEVTIHYNKLQADPKQGMSLDIVLKKVKHRLV . 

ENMSSGTADALGLSRAILCNDGLVKRLEELERTA 

ELYKGMTEHTKNLLRAFYELSQTHRGNGIPQSC 

AFGDVFSVIGVREPQPAASEAFVKFADAHRSIEK 

FGIRLLKTIKPMLTDLNTYLNKAIPDTRLTIKKYL 

DVKFEYLSYCLKVKEMDDEEYSCIALGEPLYRV 

STGNYEYRLILRCRQEARARFSQMRKDVLEKME 

LLDQKHVQDIVFQLQRLVSTMSKYYNDCYAVLR 

DADVFPIEVDLAHTTLAYGLNQEEFTDGEEEEEE 

EDTAAGEPSRDTRGAAGPLDKGGSWCDS 


3101 


A 


1173 


197 


QGMDSKQQCVKLNDGHFMPVLGFGTYAPPEVP 

RSKALEVTKLAffiAGFRHTOSAHLYNNEEQVGLA 

IRSKIADGSVKREDIFYTSKLWSTFHRPELVRPAL 

ENSLKKAQLDYVDLYLIHSPMSLKPGEELSPTDE 

NGKVIFDIVDLCTTWEAMEKCKDAGLAKS1GVS 

NFNRRQLEMILNKPGLKYKPVCNQVECHPYFNR 

SKLLDFCKSKD1VLVAYSALGSQRDKRWVDPNS 

PVLLEDPVLCALAKKHKRTPALIALRYQLQRGV 

VVLAKSYNEQRIRQNVQVFEFQLTAEDMKAIDG 

LDRNLHYFNSDSFASHPNYPYSDEY 


3102 


A 


144 


1098 


EQPRPPPCGRRPLPLGSAPCRVRLGRAPRQAPAM 

SMLPSFGFTQEQVACVCEVLQQGGNLERLGRFL 

WSLPACDHLHKNESVLKAKAWAFHRGNFREL 

YKILESHQFSPHNHPKLQQLWLKAHYVEAEKLR 

GRPLGAVGKYRVRQKFPLPRTIWDGEETSYCFK 

EKSRGVLREWYAHNPYPSPREKRELAEATGLTT 
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Sid ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCystciue, D^Aspartic Add, 
E^GIutamic Acid, ^Phenylalanine, (MSIydne, H»Histidine, 
l»l50leudnc, K=Lysine, L»Lcudne, M^Methionine, 
N»Asparagine, P=Prollne, Q=Clutamine, R=Arginine, Serine, 
T=Threonine, V«Valine, W=Tryptophan, Y»Tyrosine, 
X=Unknown, *=Stop codon, ^possible nudeotide deletion, 
^possible nucleotide insertion 










TQVSN WFKNERQRDRAAEAKbKliN 1 JSNNNSsSN 
KQNQLSPLEGGKPLMSSSEEEFSPPQSPDQNSVLL 
LQGNMGHARSSNYSLPGLTASQPSHGLQTHQHQ 
LQDSLLGPLTSSLVDLGS 


3103 


A 


111 


1582 


LVYSWGCHIMADNDTDRNQTEKLLKRVRELEQ 

EVQRLKKEQAKNKEDSNIRENSSGAGKTKRAFD 

FSAHGRRHVALRIAYMGWGYQGFASQENTNNTI 

EEKLFEALTKTRLVESRQTSNYHRCGRTDKGVS 

AFGQVISLDLRSQFPRGRDSEDFNVKEEANAAAE 

EIRYTHILNRVLPPDIRILAWAPVEPSFSARFSCLE 

RTYRYFFPRADLDIVTMDYAAQKYVGTHDFRNL 

CKMDVANGVINFQRTILSAQVQLVGQSPGEGRW 

QEPFQLCQFEVTGQAFLYHQVRCMMAILFLIGQ 

GMEKPEIIDELLNIEKNPQKPQYSMAVEFPLVLY 

DCKFENVKWIYDQEAQEFNITHLQQLWANHAV 

KTHMLYSMLQGLDTVPVPCGIGPKMDGMTEWG 

NVKPSVIKQTSAFVEGVKMRTYKPLMDRPKCQG 

LESRIQHFVRRGRIEHPHLFHEEETKAKRDCNDT 

LEEDNTNLETPTKRVCVDTEIKSn 


3104 


A 


227 . 


1519 


VTLIKMNAMLETPELPAVFDGVKLAAVAAVLYV 

IVRCLNLKSPTAPPDLYFQDSGLSRFLLKSCPLLT 

KEYIPPLIWGKSGHIQTALYGKMGRVRSPHPYGH 

RKF1TMSDGATSTFDLFEPLAEHCVGDDITMVICP 

GIANHSEKQYIRTFVDYAQKNGYRCAVLNHLGA 

LPNIELTSPRMFTYGCTWEFGAMVNYIKKTYPLT 

QLVWGFSLGGNIVCKYLGETQANQEKVLCCVS 

VCQGYSALRAQETFMQWDQCRRFYNFLMADN 

MKKIILSHRQALFGDHVKKPQSLEDTDLSRLYTA 

TSLMQ1DDNVMRKFHGYNSLKEYYEEESCMRYL 

HRIYVPLMLVNAADDPLVHESLLTIPKSLSEKRE 

NVMFVLPLHGGHLGFFEGSVLFPEPLTWMDKLV 

VEYANAICQWERNKLQCSDTEQVEADLE 


3105 


A 


1 


1251 


MGLLLMILASAVLGSFLTLLAQFFLLYRRQPEPP 

ADEAARAGEGFRY1KPVPGLLLREYLYGGGRDE 

EPSGAAPEGGATPTAAPETPAPPTRETCYFLNATI 

LFLFRELRDTALTRRWVTKKIKVEFEELLQTKTA 

GRLLEGLSLRDVFLGETVPFIKTIRLVRPWPSAT 

GEPDGPEGEALPAACPEELAFEAEVEYNGGFHLA 

IDVDLVFGKSAYLFVKLSRWGRLRLVFTRVPFT 

HWFFSFVEDPLIDFEVRSQFEGRPMPQLTSIIVNQ 

LIOaiKRKHTLPNYKIRFKPFFPYQTLQGFEEDEE 

HIHIQQWALTEGRLKVTLLECSRLLIFGSYDREA 

NVHCTLELSSSVWEEKQRSSIKTGTISLTAVFMG 

WHRVSEAFPGLWYKLLVDLPFWGLEDGGPLLT 

VPLRQCPG 


3106 


A 


972 


468 


MAAAGAGRLRRVASALLLRSPRLPARELSAPAR 

LYHKKVVDHYENPRNVGSLDKTSKhTVGTGLVG 

APACGDVMKLQIQVDEKGKIVDARFKTFGCGSA 

1ASSSLATEWVKGKTVEEALTIKNTDIAKELCLPP 

VKLHCSMLAEDAHCAALADYKLKQEPKKGEAE 

KK 


3107 


A 


106 


1221 


TCQDVRSVFSLVRANIFGEESTAGAGWHREEDM 
RKELQLSLSVTLLLVCGFLYQFTLKSSCLFCLPSF 
KSHQGLEALLSHRRGrVFLETSERMEPPHLVSCS 
VESAAKIYPEWPWFFMKGLTDSTPMPSNSTYPA 
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SEQ1D 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
add residue or 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«*Alanine OCysteine, D=Asparrtc Acid, 
E=Clutomic Add, ^Phenylalanine, G=Clyclne, H^Histtdine, 
I=IsoIeudne, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Prollne, Q=Glutamine, R°Arginine, S=Serine, 
T«=Threonlne, V=Valioe, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










FSFLSAIDNVFLFPLDMKRLLEDTPLFSWYNQINA 

SAElWWLHISSDASRlAnWKYGGIYMDTDVISIR 

PIPEENFLAAQASRYSSNGIFGFLPHHPFLWECME 

hn^HYNSAIWGNQGPELMTRMLRVWCKLEDF 

QEVSDLRCLNISFLHPQRFYPISYREWRRYYEVW 

DTEPSFNVSYALHLWNHMNQEGRAVIRGSNTLV 

ENLYRKHCPRTYRDLDCGPEGSVTGELGPGNK 


3108 


A 


1612 


839 


EVALFCFEMAAGMYLEHYLDSEENLPFELQRNFQ 

LMRDLDQRTEDLKAEIDKLATEYMSSARSLSSEE 

KLALLKQIQEAYGKCKEFGDDKVQLAMQTYEM 

VDKJH1RRLDTDLARFEADLKEKQIESSDYDSSSS 

KGKKKGRTQKEKKAARARSKGKNSDEEAPKTA 

QKKLKLVRTSPEYGMPSVTFGSVHPSDVLDMPV 

DPNEPTYCLCHQVSYGEMIGCDNPDCSIEWFHFA 

CVGLTTKPRGKWFCPRCSQERKKK 


3109 


A 


1 


2613 


MVAVRAAGPREGASQDEAGTVWAPMTGCPCQC 

RPGPSWLLVDTLEPETAYPVQRPGPEQAGNQRL . 

QMKRAQFGPHDWLSLPVPPGPSWLLVDTLEPET 

AYQFSVLAQNKLGTSAFSEWTVNTLAFP1TTPEP 

LVLVTPPRCLIANRTQQGVLLSWLPPANHSFPIDR 

YIMEFRVAERWELLDDGIPGTEGEFFAKDLSQDT 

WYEFRVLAVMQDLISEPSNIAGVSSTDIFPQPDLT 

EDGLARPVLAGIVATICFLAAAILFSTLAACFVNK 

QRKRKLKRKKDPPLSITHCRKSLESPLSSGKVSPE 

SIRTLRAPSESSDDQGQPAAKRMLSPTREKELSL 

YKKTKRAISSKKYSVAKAEAEAEATTPIELISRGP 

DGRFVMDPAEMEPSLKSRRIEGFPFAEETDMYPE 

FRQSDEENEDPLVPTSVAALKSQLTPLSSSQESYL 

PPPAYSPRFQPRGLEGPGGLEGRLQATGQARPPA 

PRPFHHGQYYGYLSSSSPGEVEPPPFYVPEVGSPL 

SSVMSSPPLPTEGPFGHPTIPEENGENASNSTLPLT 

QTPTGGRSPEPWGRPEFPFGGLETPAMMFPHQLP 

PCDVPESLQPKAGLPRGLPPTSLQVPAAYPGBLSL 

EAPKGWAGKSPGRGPVPAPPAAKWQDRPMQPL 

VSQGQLRHTSQGMGIPVLPYPEPAEPGAHGGPST 

FGLDTRWYEPQPRPRPSPRQARRAEPSLHQVVLQ 

PSRLSPLTQSPLSSRTGSPELAARARPRPGLLQQA 

EMSEITLQPPAAVSFSRKSTPSTGSPSQSSRSGSPS 

YRPAMGFTTLATGYPSPPPGPAPAGPGDSLDVFG 

QTPSPRRTGEELLRPETPPPTLPTLGKLRRDRPAP 

ATSPPERALSKL 


3110 


A 


88 


924 


ILGSRTMSLTNTKTGFSVKDILDLPDTNDEEGSV 

AEGPEEENEGPEPAKRAGPLGQGALDAVQSLPL 

KNPFYDSSDNPYTRWLASTEGLQYSLHGLAAGA 

PPQDSSSKSPEPSADESPDNDKETPGGGGDAGKK 

RKRRVLFSKAQTYELERRFRQQRYLSAPEREHLA 

SLnU-TPTQVKIWFQNHRYKMKRARAEKGMEVT 

PLPSPRRVAVPVLVRDGKPCHALKAQDLAAATF 

QAGIPFSAYSAQSLQHMQYNAQYSSASTPQYPT 

AHPLVQAQQWTW 


3111 


A 


595 


291 


PSVASLARRFSGRALWPPSHSVPGNRALCPRLLH 
GTTLPGGNQRELARQKNMKKQSDSVKGKRRDD 
GLSAAARKQRDSTPRDSEIMQQKQKKANEKKEE 
PK 


3112 


A 


3641 


1555 


APMLQIHHFSFKL1FQNIHKSKFISQRLSQNADST 
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SEQID 
NO: 


Mettod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
localioo 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-=>Alanine OCystelne, D=Aspartic Acid, 
fXilutamic Add, ^Phenylalanine, G=Glycine, HNHistidlnc, 
l=lsolcucinc, K=Lysine, L=Leucine, M=Melhionine, 
N=Asparagine, P=Proline, Q=Glutamlne, R=Arglnine, S°Serlne, 
T=Threonine, V=Valine,W=Tryptophan,Y=Tyrostne, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\ppossible nucleotide insertion 










RHTNLSNTHYSDLIVWNCCLFFRNWCNEFFLKS 

CHFAQERBGSGDLCNSRAEKTKSAACVIFRRFPV 

APLIPYPLITKEDINAIEMEEDKRDL1SRE1SKFRDT 

HKKLEEEKGKKEKERQEIEKERRERERERERERE 

RREREREREREREREKEKERERERERDRDRDRTK 

ERDRDRDRERDRDRDRERSSDRNKDRSRSREKS 

RDRERERERERERERERERERERERERERERERE 

REREKDKKRDREEDEEDAYERRKLERKLREKEA 

AYQERLKNWE1RERKKTREYEKEAEREEERRRE 

MAKEAKRLKEFLEDYDDDRDDPKYYRGSALQK 

RLRDREKEMEADERDRKREKEELEEIRQRLLAE 

GHPDPDAELQRMEQEAERRRQPQIKQEPESEEEE 

EEKQEKEEKREEPMEEEEEPEQKPCLKPTLRPISS 

APSVSSASGNATPNTPGDESPCGIIIPHENSPDQQ 

QPEEHRPKIGLSLKLGASNSPGQPNSVKRKKLPV 

DSVFNKFEDEDSDDVPRKRKLVPLDYGEDDKNA 

TKGTVNTEEKRKHIKSLIEKIPTAKPELFAYPLDW 

SRTDSiLMERRIRPWINKKIIEYIGEEEATLVDLVC 

SKVMAHSPPQSILDDVAMVLDEEAEVFIVKMWR 

LLIYETEA KKIGL VK 


3113 


A 


1 


669 


VCAG1RDPCSTPLAKPAAGGAENLSFGKQPGLET 
N1LKMTTPNKTPPGADPKQLERTGTVREIGSQAV 
WSLSSCKPGFGVDQLRDDNLETYWQSDGSQPHL 
VNIQFRRKTTVKTLCIYADYKSDESYTPSKISVRV 
GNNFHNLQEIRQLELVEPSGWIHVPLTDNHKKPT 
RTFMIQIAVLANHQNGRDTHMRQIKIYTPVEESSI 
GKFPRCTTIDFMMYRSIR 


3114 


A 


1 


1613 


MTSKEESRRQQPTAGPAGQGKLPSPSEPQLPTPP 

TRSLHHFRRPLSPSREAQAHIAPSSELHLPQSQSA 

GPPPLGAGTEVELWPGRDEGSRGALPGSSGVKF 

VWRKIVRFPVSDQVRTLSISRLMRRLLEMMQTL 

VQFIIGWRSLLGRTLGTIMNTMYVMMAQ1LRSH 

LKATVIPNRVKMLPYFGIIRNRMMSTHKSKKKI 

REYYRLLNVEEGCSADEVRESFHKLAKQYHPDS 

GSNTADSATFDUEKAYRKVLSHVIEQTNASQSK 

GEEEEDVEKFKYKTPQHRHYLSFEGIGFGTPTQR 

EKHYRQFRADRAAEQVMEYQKQKLQSQYFPDS 

VIVKNIRQSKQQKITQAIERLVEDLIQESMAKGDF 

DNLSGKGKPLKKFSDCSYIDPMTHNLNRILIDNG 

YQPEWILKQKEISDTIEQLREAILVSRKKLGNPMT 

PTEKKQWNHVCEQFQENIRKLNKRINDFNLIVPI 

LTRQKVHFDAQKE1VRAQKIYETL1KTKEVTDRN 

PNNLDQGEGEKTPEIKKGFLNLMDLVEIY 


3115 


A 


1 


2036 


FRHRCGCLSYCRSRRGIRRVEPLRRARARVGPRF 

RPLCRMEIIRSNFKSNLHKVYQAIEEADFFAIDGE 

FSGISDGPSVSALTNGFDTPEERYQKLKKHSMDF 

LLFQFGLCTFKYDYTDSKYITXSFNFYVFPKPFNR 

SSPDVKFVCQSSSIDFLASQGFDFNKGFRKGIPYL 

NQEEERQLREQYDEKRSQANGAGALSYVSPNTS 

KCPVTLPEDQKIGPIDQVVEKUEDLLQSEENKNLDL 

EPCTGFQRKLIYQTLSWKYPKG1HVETLETEKKE 

RYTVISKVDEEERKRREQQKHAKEQEELNDAVG 

FSRVIHAIANSGKLVIGHNMLLDVMHTVHQFYC 

PLPADLSEFKEMTTCVFPRLLDTKLMASTQPFKD 

IINNTSLAELEKRLKETPFNPPKVESAEGFPSYDT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino ocid sequence (A=Alanine OCysteine, D^Aspartic Add, 
E=Glutaroic Acid, ^Phenylalanine, G=Glycine, H=HisHdine, 
I=Isoleucine, K=Lysine, L=Leucine, Mt°Metblonlne, 
N=Asparagiae, P=Proline, Q=Glutamloe, R=Arglnine, S=Serine, 
T=Tbreonine, V~Vallne, W°Tryptophan, Y=Tyroslne, 
X=Unknown, *=3top eodon, /=posslble nucleotide deletion, 
V°possible nucleotide insertion 










ASEQLHEAGYDAYITGLCFISMANYLGSFLSPPKI 
HVSAP^KLLEPFFNKLFLMRVMDffYLNLEGPDL 
QPKRDH VLHVTFPKE WKTSDL YQLF S AFGN1 QIS 
WIDDTSAFVSLSQPEQVKIAVNTSKYAESYRIQT 
YAEYMGRKQEEKQKRKWTEDSWKEADSKRLN 
PQCIPYTLQNHYYRNNSFTAPSTVGKRNLSPSQE 
EAGLEDGVSGEISDTELEQTDSCAEPLSEGRKKA 
KKLKRMKKELSPAGSISKNSPATLFEVPDTW 


3116 


A 


3 


1443 


TREAPMALAVAPWGRQWEEARALGRAVRMLQ 

RLEEQCVDPRLSVSPPSLRDLLPRTAQLLREVAH 

SRRAAGGGGPGGPGGSGDFLLIYLANLEAKSRQ 

VAALLPPRGRRSANDELFRAGSRLRRQLAKLAII 

FSHMHAELHALFPGGKYCGHMYQLTKAPAHTF 

WRESCGARCVLPWAEFESLLGTCHPVEPGCTAL 

ALRTTIDLTCSGHVSIFEFDVFTRLFQPWPTLLKN 

WQLLAVNHPGYMAFLTYDEVQERLQACRDKPG 

SYIFRPSCTRLGQWAIGYVSSDGSILQTIPANKPLS 

QVLLEGQKDGFYLYPDGKTHNPDLTELGQAEPQ 

QRIHVSEEQLQLYWAMDSTFELCKICAESNKDV 

KJEPCGHLLCSCCLAAWQHSDSQTCPFCRCEIKG 

WEAVSIYQFHGQATAEDSGNSSDQEGRELELGQ 

VPLSAPPLPPRPDLPPRKPRNAQPKVRLLKGNSPP 

AALGPQDPAPA 


3117 


A 


296 


3547 


ERHSSPLLQHBLTHALMRNKKHSNNWLAQHWF 

QSSlILCFSPVGRTLRVRARKFPAIVNCTAroWFH 

AWPQEALVSVSRRFIEETKGIEPVHKDSISLFMAH 

VHTTVNEMSTRYYQNERRIINYTTPKSFLEQI SLF 

KNLLKKKQNEVSEKKERLVNGIQKLKTTASQVG 

DLKARLASQEAELQLRNHDAEALITK1GLQTEKV 

SREKTIADAEERKVTAIQTEVFQKQRECEADLLK 

AEPALVAATAALNTLNRVNLSELKAFPNPPIAVT 

NVTAAVMVLLAPRGRVPKDRSWKAAKVFMGK 

VDDFLQALINYDKEH1PENCLKVVNEHYLKDPEF 

NPNLIRTKSFAAAGLCAWVINIIKFYEVYCDVEP 

KRQALAQANLELAAATEKLEAIRKKLWSANYD 

IEKSEKIRWGQSKSFEAQEKTLCGDVLLTAAFVS 

YVGPFTRQYRQELVHCKWVPFLQQKVSIPLTEG 

LDL1SMLTDDATIAAWNNEGLPSDRMSTENAAIL 

THCERWPLVIDPQQQGIKWIKNKYGMDLKVTHL 

GQKGFLNAIETALAFGDVILIENLEETIDPVLDPL 

LGRNTIKKGKYIPJGDKECEF>iKNFRLILHTKLAN 

PHYKPELQAQTTLLNFTVTEDGLEAQLLAEVVSI 

ERPDLEKLKLVLTKHQNDFKIELKYLEDDLLLRL 

SAAEGSFLDDTKLVERLEATKTTVAEIEHKVIEA 

KE>IERKINEARECYRPVAARASLLYFV1NDLQKJ 

NPLYQFSLKAFNVLFHRAIEQADKVEDMQGRIS1 

LMESITHAVFLYTSQALFEKDKLTFLSQMAFQIL 

LRKKEIDPLELDFLLRFTVEHTHLSPVDFLTSQSW 

SAIKAIAVMEEFRGIDRDVEGSAKQWRKWVESE 

CPEKEKLPQEWKKKSLIQKLILLRAMRPDRMTY 

ALRNFVEEKLGAKYVERTRLDLVKAFEESSPATP 

EFFILSPGVDALKDLE1LGKRLGFTIDSGKFHNVSL 

GQGQETVAEVALEKASKGGHWVILQNVHLVAK 

WLGTLEKLLERFSQGSHRDYRVFMSAESAPTPD 

EHIIPQGLLENSIKITNEPPTGMLANLHAALYNFD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCystcine, D=*Aspartic Acid, 
E°Glutamic Acid, F=Phenyla!anioe, 0=Glydne, H^Histidine, 
I=Isoleucine, K s Lysine, L°Leudne, M=Metbioninc, 
N=Asparagine, P«Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V»Valine t W=0Tryptophan, YcTyrosinc, 
A^UnKnown, ^oiup couou, r^possiDic iiucicunue deletion* 
V=possible nucleotide insertion 










Q 


3118 


A 


1 


226 


PYSLSTSCLGSPTSPRLEMDPNCSCATGGSCTCTG 
SCKCKECKCNSCKKSECGAISRNLGLSQVRGRKP 
ELGMEE 


3119 


A 


1254 


4133 


PL ATLTMEE Q GHSEMEHPSESHPHIQLLKSNREL 

LVTHIRNTQCLVDNLLKNDYFSAEDAEIVCACPT 

QPDKVRKILDLVQSKGEEVSEFFLYLLQQLADAY 

VDLRPWLLE1GFSPSLLTQSKVWNTDPVSRYTQ 

QLRHHLGRDSKFVLCYAQKEELLLEEIYMDTIME 

LVGFSNESLGSLNSLACLLDHTTGILhEQGETlFIL 

GDAGVGKSMLLQRLQSLWATGRLDAGVKFFFH 

FRCRMFSCFKESDRLCLQDLLFKHYCYPERDPEE 

VFAFLLRFPHVALFTFDGLDELHSDLDLSRVPDS 

SCPWEPAHPLVLLANLLSGKLLKGASKLLTART 

GIEVPRQFLRKKVLLRGFSPSHLRAYARRMFPER 

ALQDRLLSQLEANPNLCSLCSVPLFCWIIFRCFQH 

FRAAFEGSPQLPDCTMTLTDVFLLVTEVHLNRM 

QPSSLVQRNTRSPVETLHAGRDTLCSLGQVAHR 

GMEKSLFVFTQEEVQASGLQERDMQLGFLRALP 

ELGPGGDQQSYEFFHLTLQAFFTAFFLVLDDRVG 

TQELLRFFQEWMPPAGAATTSCYPPFLPFQCLQG 

SGPAREDLFKNKDHFQFTNLFLCGLLSKAKQKLL 

RHLVPAAALRRKRKALWAHLFSSLRGYLNSLPR 

VQVESFNQVQAMPTFIWMLRCIYETQSQKVOQL 

AARGICANYLKLTYCNACSADCSALSFVLHHFP 

KRLALDLDNNNLNDYGVRELQPCFSRLTVLRLS 

VNQ1TDGGVKVLSEELTKYKIVTYLGLYNNQITD 

VGARYVTKILDECKGLTHLKLGKNKITSEGGKY 

LALAVKNSKSISEVGMWGNQVGDEGAKAFAEA 

LRNHPSLTTLSLASNGISTEGGKSLARALQQNTSL 

EILWLTQNELNDEVAESLAEMLKVNQTLKHLWL 

IQNQITAKGTAQLADALQSNTGITEICLNGNLIKP 

EEAKVYEDEKRIICF 


3120 


A 


43 


1004 


QLWGFAAGSDSRPAMGCDGGTIPKRHELVKOPK 

KVEKVDKDAELVAQWNYCTLSQEILRRPIVACE 

LGRLYNKDAV1EFLLDKSAEKALGKAASH1KSIK 

NVTELKLSDNPAWEGDKGNTKGDKHDDLQRAR 

FICPVVGLEMNGRHRFCFLRCCGCVFSERALKEI 

KAEVCHTCGAAFQEDDVTVLNGTKEDVDVLKTR 

MEERRLRAKLEKKTKKPKAAESVSKPDVSEEAP 

GPSKVKTGKPEEASLDSREKKTNLAPKSTAMNE 

SSSGKAGKPPCGATKRSIADSEESEAYKSLFTTHS 

SAKRSKEESAHWVTHTSYCF 


3121 


A 


3 


1490 


HASGPTW>VSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKXREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNE YS SELEKHQLYIDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLDBMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 
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SEQ1D 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystcine, D=Aspartic Add, 
E=Glulamic Add, F=Phenylalanine, G=Glydne, H=Histidlne, 
l^Isoleudne, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Siop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










NRTMT1HNGMFFSTYDRDNDGWLTSDPRKQCSK 
EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 
AKHGTDDGWWMNWKGSWYSMKKMSMKIRP 
FFPQQ 


3122 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVWEYSSELEKHQLYIDETVNSNIFTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPVVSGKECEEURKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 

AKHGTDDGWWMNWKGSWYSMKKMSMKIRP 

FFPQQ 


3123 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQLYIDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPWSGKECEEliRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWtVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 

AKHGTDDGWWMNWKGSWYSMKKMSMKIRP 

FFPQQ 


3124 


A 


3 


544 


RVDDFVLLRSRLALRWLSHVRRPSRRVPRMPRG 

SRSRTSRMAPPASRAPQMRAAPRPAPVAQPPAA 

APPSAVGSSAAAPRQPGLMAQMATTAAGVAVG 

SAVGHTLGHAITGGFSGGSNAEPARPDITYQEPQ 

GTQPAQQQQPCLYEIKQFLECAQNQGDIKLCEGF 

NEVLKQCRLANGLA 


3125 


A 


3 


571 


GNSYNHRSLAAYPYMSHSQHSPYLQSYHNSSAA 

AQTRGDDTDQQKTTVIENGEIRFNGKGKKIRKPR 

TIYSSLQLQALNHRFQQTQYLALPERAELAASLG 

LTQTQVK1 WFQNKRSKFKKLLKQGSNPHESDPL 

QGSAALSPRSPALPPVWDVSASAKGVSMPPNSY 

MPGYSHWYSSPHQDTMQRPQMM 


3126 


A 


43 


5377 


LSVFFPIPVDGRDRGSNPSLESTSSELSTSTSEGSL 

SAMSGRNELHSRLHPHPQSSLIPMMFSPPESLLAS 

CILRGNFAEAHQVLFTFNLKS SPSSGELMFMERY 

QEVIQELAQVEHKIENQNSDAGSSTIRRTGSGRST 

LQAIGSAAAAGMVFYSISDVTDKLLNTSGDPffM 

LQEDFWISTALVEPTAPLREVLEDLSPPAMAAFD 

LACSQCQLWKTCKQLLETAERRLNSSLERRGRRI 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutaroic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K»Lysine, L"= Leucine, M=Metbiooine, 
N=Asparagine, PHProllne, Q=Glutamine, R°Arginine, S=Serine, 
T=Tbreonlne, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=llnknown, *=Stop codon, possible nucleotide deletion, 
V=possible nucleotide insertion 




• 






DHVLLNADGIRGFPWLQQISKSLNYLLMSASQT 

KSESVEEKGGGPPRCSITELLQMCWPSLSEDCVA 

SHTTLSQQLDQVLQSLREALELPEPRTPPLSSLVE 

QAAQKAPEAEAHPVQ1QTQLLQKNLGKQTPSGS 

RQMDYLGTFFSYCSTLAAVLLQSLSSEPDHVEVK 

VGNPFVLLQQSSSQLVSHLLFERQVPPERLAALL 

AQENLSLSVPQVIVSCCCEPLALCSSRQSQQTSSL 

LTRLGTIAQLHASHCLDDLPLSTPSSPRTTENPTL 

ERKPYSSPRDSSLPALTSSALAFLKSRSKLLATVA 

CLGASPRLKVSKPSLSWKELRGRREVPLAAEQV 

ARECERLLEQFPLFEAFLLAAWEPLRGSLQQGQS 

LAVNLCGWASLSTVLLGLHSPIALDVLSEAFEES 

LVARDWSRALQLTEVYGRDVDDLSSIKDAVLSC 

AVACDKEGWQYLFPVKDASLRSRLALQFVDRW 

PLESCLE1LAYCISDTAVQEGLKCELQRKLAELQ 

VYQKILGLQSPPVWCDWQTLRSCCVEDPSTVMN 

MILEAQEYELCEEWGCLYPIPREHLISLHQKHLL 

HLLERRDHDKALQLLRRIPDPTMCLEVTEQSLDQ 

HTSLATSHFLANYLTTHFYGQLTAVRHREIQALY 

VGSKILLTLPEQHRASYSHLSSNPLFMLEQLLMN 

MKVDWATVAVQTLQQLLVGQEIGFTMDEVDSL 

LSRYAEKALDFPYPQREKRSDSVIHLQEIVHQAA 

DPETLPRSPSAEFSPAAPPGISSIHSPSLRERSFPPT 

QPSQEFVPPATPPARHQWVPDETESICMVCCREH 

FTMFNRRHHCRRCGRLVCSSCSTKKMVVEGCRE 

NPARVCDQCYSYCNKDVPEEPSEKPEALDSSKSE 

SPPYSFWRVPKADEVEW1LDLKEEENELVRSEF 

YYEQAPSASLCIA1LNLHRDSIACGHQLIEHCCRL 

SKGLTNPEVDAGLLTDIMKQLLFSAKMMFVKAG 

QSQDLALCDSYISKVDVLNILVAAAYRHVPSLDQ 

ILQPAAVTRLRNQLLEAEYYQLGVEVSTKTGLDT 

TGAWHAWGMACLKAGNLTAAREKFSRCLKPPF 

DLNQLNHGSRLVQDVVEYLESTVRPFVSLQDDD 

YFATLRELEATLRTQSLSLAVIPEGKIMNNTYYQ 

ECLFYLHNYSTNLAIISFYVRHSCLREALLHLLNK 

ESPPEVFDEGEFQPSYKSGKLHTLENLLESIDPTLES 

WGKYLIAACQHLQKKNYYHILYELQQFMKDQV 

RAAMTCIRFFSHKAKSYTELGEKLSWLLKAKDH 

LKIYLQETSRSSGRKKTTFFRKKMTAADVSRHM 

mLQLQMEVTRFLHRCESAGTSQI-rrLPLPTLFG 

NNHMKMDVACKVMLGGKNVEDGFGIAFRVLQ 

DFQLDAAMTYCRAARQLVEKEKYSEIQQLLKCV 

SESGMAAKSDGDTILLNCLEAFKRIPPQCCFCSA 

QELEGLIQAIHNDDNKVRAYLICCKLRSAYLIAV 

KQEHSRATALVQQVQQAAKSSGDAVVQDICAQ 

WLLTSHPRGAHGPGSRK 


3127 


A 


467 


1259 


HLGPPLAWIPAASLTSTKGEFGVEDDRPARGPPP 

PKSEEASWSESGVSSSSGEK3PFAGGEVDKRLHQL 

KTQLATLTSSLATVTQEKSRMEASYLADKKKMK 

QDLEDASNKAEEERARLEGELKGLQEQIAETKA 

RLITQQHDRAQEQSDHALMLRELQKLLQEERTQ 

RQDLELRLEETREALAGRAYAAEQMEGFELQTK 

QLTREVEELKSELQAIRDEKNQPDPRLQELQEEA 

ARLKSHFQAQLQQEMRKVIIH1SFKHQPLT 


3128 


A 


1854 


798 


ASGSPAPSSSSAMAAACGPGAAGYCLLLGLHLFL 
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SEQI0 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino- 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to tost amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A= Alanine OCysteine, D=Aspartic Acid, 
E=Glutaralc Acid, ^Phenylalanine, G=Glydne, H»Histfdioc, 
]«]soleucJne, K»Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=ProHuc, Q=Glutamine, R»Argin.ne, S=Serine, 
T=Tnreonine, V=Vallne, W=Tryptopban, Y=Tyroslne, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=posiible nucleotide insertion 










LTAGPALGWNDPDRMLLRDVKALTLHYDRYTT 

SRRLDP1PQLKCVGGTAGCDSYTPKVIQCQNKG 

WDGYDVQWECKTDLDIAYKFGKTWSCEGYES 

SEDQYVLRGSCGLEYNLDYTELGLQKLKESGKQ 

HGFASFSDYYYKWSSADSCNMSGLinWLLGIA 

FWYKLFLSDGQYSPPPYSEYPPFSHRYQRFTNS 

AGPPPPGFKSEFTGPQNTGHGATSGFGSAFTGQQ 

GYENSGPGFWTGLGTGGILGYLFGSNRAATPFSD 

SWYYPSYPPSYPGTWNRAYSPLHGGSGSYSVCS 

NSDTKTRTASGYGGTRRR 


3129 


A 


2340 


] 192 


ELARRPKQQSSEKSRNMIRNWLTIFILFPLKLVEK 

CESSVSLTVPPVVKLENGSSTNVSLTLRPPLNATL 

VITFElTFRSKNmLELPDEWVPPGVTNSSFQVT 

SQNVGQLTVYLHGNHSNQTGPRIRFLVIRSSAISn 

NQVIGWIYFVAWSISFYPQVIMNWRRKSVIGLSF 

DFVALNLTGFVAYSVFNIGLLWVPYDCEQFLLKY 

PNGVNPVNSNDVFFSLHAWLTLinVQCCLYERG 

GQRVSWPAIGFLVLAWLFAFVTMIVAAVGVITW 

LQFLFCFS YIKLA VTLVK YFPQA YMNFYYKSTEG 

WSIGNVLLDFTGGSFSLLQMFLQSYNNDQWTLIF 

GDPTKFGLGVFSrVFDWFFIQHFCLYRKRPGYD 

QLN 


3130 


A 


31 


2026 


CWWPPLLPQLEPEPPPLRPRVAASQGGGMLGKG 

WGGGGGTKAPKPSFVSYVRPEEIHTNEKEVTEK 

EVTLHLLPGEQLLCEASTVLKYVQEDSCQHGVY 

GRLVCTDFKIAFLGDDESALDNDETQFKNKVIGE 

NDITLHCVDQIYGVFDEKKKTLFGQLKKYPEKLII 

HCKDLRVFQFCLRYTKEEEVKRTVSGIIHHTQAP 

KLLKRLFLFSYATAAQNNTVTDPKNHTVMFDTL 

KDWCWELERTKGNMKYKAVSVNEGYKVCERL 

PAYFVVPTPLPEENVQRFQGHGIPIWCWSCHNGS 

ALLKMSALPKEQDDGILQIQKSFLDGIYKTIHRPP 

YEIVKTEDLSSKFLSLQEIQTAYSKFKQLFLIDNST 

EFWDTD1K WFSLLES SS WLDIIRRCLKKAIEITEC 

MEAQNMNVLLLEENASDLCCL1SSLVQLMMDPH 

CRTR1GFQSL1QKEWVMGGHCFLDRCNHLRQND 

KEEHQRQLSLPLTQSKSSPKRGFFREETDHLIKNL 

LGKRISKLINSSDELQDNFREFYDSWHSKSTDYH 

GLLLPHIEGPEIKVWAQRYLRWEPEAQILGGGQV 

ATLS KLLEMMEE VQ SLQEKI DERHHSQQ APQ A E 

APCLLRNSARLSSLFPFALLQRHSSKPVLPTSGW 

KALGDEDDLAKREDEFVDLGDV 


3131 


A 


126 


965 


QSRSRPRREGVGTGSRAVLCILATCGSKMSDIGD 

WFRSIPAITRYWFAATVAVPLVGKJLGLISPAYLF 

LWPEAFLYRFQIWRPITATFYFPVGPGTGFLYLV 

NLYFLYQYSTRLETGAFDGRPADYLFMLLFNW1 

dVlTGLAMDMQLLMIPLlMSVLYVWAQLNRDM 

IVSFWFGTRFKACYLPWVILGFNYIIGGSVINELIG 

NLVGHLYFFLMFRYPMDLGGKNFLSTPQFLYRW 

LPSRRGGVSGFGVPPASMRRAADQNGGGGRHN 

WGQGFRLGDQ 


3132 


A 


2 


350 


FVAGWRALTAPSTSARLRAFGWQAAARLLVFG 
ARGVGLGSGAPGSLPCYLRMDALALLGGLVNV 
ARLPERWGPGRFDYWGNSHQIMHLLSVGSILQL 
HAGWPDLLWAAHHACPRD | 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteinc, D=Aspartic Add, 
E=Glutamic Acid, F°Phenylalanfne, OGIyclne, H=Histidine, 
l=lsoleucine, K=Lysinc, LrOLeucine, M=Mtthionlne, . 
N»Asparagioe, P=Prollne, Q=Glutamine, R°Arginine, S=Serloe, 
T=Tbreonlne, V=Valine, W=Tryplophan, Y«*i>roslne, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
Vpossiblc nucleotide insertion 


3133 


A 


1 


2921 


MTCFKGQKGEQRSHAFEANKDHKAKVPSPNLYS 

QLNALQFTVDERSILWLNQFLLDLKQSLNQFMA 

VYKLNDNSKSDEHVDVRVDGLMLKFVEPSEVKS 

ECHQDQPRAISIQSSEMIATNTRHCPNCRHSDLEA 

LFQDFKDCDFFSKTYTSFPKSCDNFNLLHPIFQRH 

AHEQDTKMHEIYKGMTPQLNKNTLKTSAATDV 

WAVYFSQFWIDYEGMKSGKGRPISFVDSFPLSIW 

ICQFTRYAESQKEPQTCNQVSLNTSQSESSDLAG 

RLKRKKLLKEYYSTESEPLTNGGQKPSSSDTFFR 

FSPSSSEAD1HLLVHVHKHVSMQINHYQYLLLLF 

LHESL1LLSENLRKDVEAVTGSPASQTSICIGILLR 

SAELALLLHPVDQANTLKSPVSESVSPVVPDYLP 

TENGDFLSSKRKQISRDINRIRS\nrVNHMSDNRS 

MSVDLSHIPLKDPLLFKSASDTNLQKGISFMDYL 

SDKHLGKISEDESSGLVYKSGSGEIGSETSDKKDS 

FYTDSSSVLNYREDSNILSFDSDGNQNILSSTLTS 

KGNETIESIFKAEDLLPEAASLSENLDISKEETPPV 

RTLKSQSSLSGKPKERCPPNLAPLCVSYKNMKRS 

SSQMSLDT1SLDSMILEEQLLESDGSDSHMFLEKG 

NKKNSTTNYRGTAESVNAGANLQNYGETSPDAI 

STNSEGAQENHDDLMSVWFKITGVNGEIDIRGE 

DTEICLQVNQVTPDQLGNISLRHYLCNRPVGSDQ 

KAVIHSKSSPEISLRFESGPGAVIHSLLAEKNGFL 

QCHIENFSTEFLTSSLMNIQHFLEDETVATVMPM 

KIQVSNTKI1UKDDSPRSSTVSLEPAPVTVHIDHL 

VVERSDDGSFHIRDSHMLNTGNDLKENVKSDSV 

LLTSGKYDLKKQRSVTQATQTSPGVPWPSQSAN 

FPEFSFDFTREQLMEENESLKQELAKAKMALAE 

AHLEKDALLHHIKKMTVE 


3134 


A 


9 


1579 


EEEGLSGGGPRVPCSLWGKQTMDYDFKAKLAA 

ERERVEDLFEYEGCKVGRGTYGHVYKARRKDG 

KDEKEYALKQIEGTGISMSACREIALLRELKHPN 

VI A LQK VFLSHSDRKV WLLFD Y AEHDLWHIIKFH 

RASKANKKPMQLPRSMVKSLLYQILDGIHYLHA 

NWVLHRDLKPANILVMGEGPERGRVK1ADMGF 

ARLFNSPLKPLADLDPVWTFWYRAPELLLGAR 

HYTKAIDIWA1GCIFAELLTSEPIFHCRQEDIKTSN 

PFHHDQLDRIFSVMGFPADKDWEDIRKMPEYPT 

LQKDFRRTTYANSSLIKYMEKHKVKPDSKVFLL 

LQKLLTMDFIKRITSEQALQDPYFQEDPLPTLDV 

FAGCQIPYPKREFLNEDDPEEKGDKNQQQQQNQ 

HQQPTAPPQQAAAPPQAPPPQQNSTQTNGTAGG 

AGAGVGGTGAGLQHSQDSSLNQVPPNKKPRLGP 

SGANSGGPVMPSDYQHSSSRLNYQSSVQGSSQS 

QSTLGYSSSSQQSSQYHPSHQAHRY 


3135 


A 


3 


1111 


ERKMAEPPSPVHCVAAAAPTATVSEKEPFGKLQ 

LSSRDPPGSLSAKKVRTEEKKAPRRVNGEGGSG 

GNSRQLQPPAAPSPQSYGSPASWSFAPLSAAPSPS 

SSRSSFSFSAGTAVPSSASASLSQPGPRKLLVPPTL 

LHAQPHHLLLPAAAAAASANAKSRRPKEKREKE 

RRRHGLGGAREAGGASREENGEVKPLPRDKIKD 

KIKERDKEKEREKKKHKVMNEIKKENGEVKILL 

KSGKEKPKTNmDLQlKKVKKKKKKKHKENEKR 

KRPKMYSKS1QTICSGLLTDVEDQAAKGILNDNI 

KDYVGKNLDTKNYDSKIPENSEFPFVSLKEPRVQ 
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SEQ ID 
NO: 


Method 


Predicted 
begin Ding 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine 0=€ystdne, D s Aspartic Add, 
E-Glutumic Acid, F»Phenylalonine, G=Glycine, H°Histidtne, 
I»lsoleucinc, K»Lysine, L=Leudne, [^Methionine, 
N=Asparagine, P=Proline, Q=Glutamlnc, R=Arginlne, S^Serioe, 
T=Thrconine, V«Valine, W»Tryptophan, Y-Tyrosine, 
X=Un known, *=5top codon, /^possible nucleotide deletion, 
V-possible nucleotide insertion 










NNLKRLDTLEFKQLIHBEHQPNGGASVIHCLQ 


3136 


A 


1442 


682 


TAAMSIFTPTNQIRLTNVAVVRMKRAGKRFEIAC 

YKNKWGWRSGVEKDLDEVLQTHSVFVNVSKG 

QVAKKEDL1SAFGTDDQTEICKQILTKGEVQVSD 

KERHTQLEQMFRDIATIVADKCVNPETKRPYTVI 

LIERAMKDIHYSVKTNKSTKQQALEVIKQLKEK 

MKIERAHMRLRFILPVNEGKKLKEKLKPLIKVIES 

EDYGQQLEIVCLIDPGCFREIDEL1KKETKGKGSL 

EVLNLKDVEEGDEKFE 


3137 


A 


1 


3143 


MVEGKRHVLHGGRQERMRAKQKGKPLIKSSDL 

VRLIHYHHNSSPLHKQSSGPSSSPAAAAAPEKPG 

PKAAEVGDDFLGDFVVGERVWVNGVKPGWQY 

LGETQFAPGQWAGVVLDDPVGKNDGAVGGVR 

YFECPALQGIFTRPSKLTRQPTAEGSGSDAHSVES 

LTAQNLSLHSGTATPPLTSRVffLRESVLNSSVKT 

GNESGSNLSDSGSVKRGEKDLRLGDRVLVGGTK 

TGVVRYVGETDFAKGEWCGVELDEPLGKNDGA 

VAGTRYFQCPPKFGLFAPIHKVIRIGFPSTSPAKA 

KKTKRMAMGVSALTHSPSSSSISSVSSVASSVGG 

RPSRSGLLTETSSRYARKISGTTALQEALKEKQQ 

H1EQLLAERDLERAEVAKATSHICEVEKEIALLK 

AQHEQYVAEAEEKLQRARLLVESVRKEKVDLSN 

QLEEERRKVEDLQFRVEEESITKGDLETQTQLEH 

ARIGELEQSLLLEKAQAERLLRELADNRLTTVAE 

KSRVLQLEEELTLRRGEIEELQQCLLHSGPPPPDH 

PDAAEILRLRERLLSASKEHQRESGVLRDKYEKA 

LKAYQAEVDKLRAANEKYAQEVAGLKDKVQQ 

ATSENMGLMDNWKSKLDSLASDHQKSLEDLKA 

TLNSGPGAQQKEIGELKAVMEGIKMEHQLELGN 

LQAKHDLETAMHVKEKEALREKLQEAQEELAG 

LQRHWRAQLEVQASQHRLELQEAQDQRRDAEL 

RVHELEKLDVEYRGQAQAIEFLKEQISLAEKKML 

DYERLQRAEAQGKQEVESLREKLLVAENRLQAV 

EALCSSQHTHMDESNDISEETIRTKETVEGLQDKL 

NKRDKE VTA LTSQTEMLRAQ V SALES KCKSG EK 

KVDALLKEKRRLEAELETVSRKTHDASGQLVLIS 

QELLRKERSLNELRVLLLEANRHSPGPERDLSRE 

VHKAEWRIKEQKLKDD1RGLREKXTGLDKEKSL 

SDQRRYSLIDPSSAPELLRLQHQLMSTEDALRDA 

LDQAQQVEKLMEAMRSCPDKAQTIGNSGSANGI 

HQQDKAQKQEDKH 


3138 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPS1WPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLSGALQKKRNSELSYREIVKNSS 

NDETIAAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSAIffiDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDIELSLITLHWFLTAF 

ASWDIKLLLRIWDLFFYEGSRVLFQLTLGMLHL 

KEEELIQSENSASIFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQVVRRRTQRRKSTITALLFGEDDLEAL 

KAKNIKQTELVADLREAILRVARHFQCTDPKNCS 
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SEQID 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E»Glutamic Acid, F=Pbenylalanine, G=Glycine, H°°Histidine, 
I=Iso!eucine, K=Lyslne, L=Leuclne, M°Methionine, 
N=Asparaglne, P=Proline, Q=Clutnmine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyroslne, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










VVSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAXALLDFERH 

DDDELGFRKNDIITIVSQKDEHCWVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

RGTLCPALKALFEHGLKKPSLLGGACHPWLFEEE 

A AGRE VERDF AS VY SRL VLC KTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQIKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3139 


A 


110 


2499 


QDRRLLRLELQKTCQFTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKyTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLSGALQKKRNSELSYREIVKNSS 

NDETIAAKQffiKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSAI1EDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDIELSLITLHWFLTAF 

ASWDIKLLLRIWDLFFYEGSRVLFQLTLGMLHL 

KEEELIQSENSASIFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQVVRRRTQRRKSTITALLFGEDDLEAL 

KAKN1KQTELVADLREAILRVARHFQCTDPKNCS 

V VSRQLPGLLPNTALTPPTPL VGLC SLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDirnVSQKDEHCWVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

RGTLCPALKALFEHGLKKPSLLGGACHPWLFIEE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 

GLNEQVLHLWLEVLCSSLFTVEKWYQPWSFLRS 

PGWVQIKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3140 


A 


1 


4939 


SAALGASLAIPRPGLPGVHGRGPGTLSGRAMEG 

AEPRARPERLAEAETRAADGGRLVEVQLSGGAP 

WGFTLKGGREHGEPLVITKIEEGSKAAAVDKLL 

AGDEIVGINDIGLSGFRQEAICLVKGSHKTLKLV 

VKRRSELGWRPHSWHATKFSDSHPELAASPFTST 

SGCPSWSGRHHASSSSHDLSSSWEQTNLQRTLD 

HFSSLGSVDSLDHPSSRLSVAKSNSSIDHLGSHSK 

RDSAYGSFSTSSSTPDHTLSKADTSSAENILYTVG 

LWEAPRQGGRQAQAAGDPQGSEEKLSCFPPRVP 

GDSGKGPRPEYNAEPKLAAPGRSNFGPVWYVPD 

KKKAPSSPPPPPPPLRSDSFAATKSHEKAQGPVFS 

EA AA A QHFTAL A Q A QPRGDRRPELTDRP WRS AH 

PGSLGKGSGGPGCPQEAHADGSWPPSKDGASSR 

LQASLSSSDVRFPQSPHSGRHPPLYSDHSPLCADS 

LGQEPGAASFQNDSPPQVRGLSSCDQKLGSGWQ 

GPRPCVQGDLQAAQLWAGCWPSDTALGALBSL 

PPPTVGQSPRHHLPQPEGPPDARETGRCYPLDKG 

AEGCSAGAQEPPRASRAEKASQRLAASrrWADG 

ESSRICPQETPLLHSLTQEGKRRPESSPEDSATRPP 

PFDAHVGKTTRRSDRFATTLRNEIQMHRAKLQK 

SRSTVALTAAGEAEDGTGRWRAGLGGGTQEGPL 
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SEQ ID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
(o last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D°Aspartie Acid, 1 
E=Glutamlc Acid, ^Phenylalanine, G=Clyeine, H-=Histidlne, 
I=lshleocine, K=Lysine, L=Leueine, M=Methionine, 
N=Asparagine, P=Prolioe, Q=Glutamine, R-Arginine, S=Serinc, 
T^Threonlne, V=»Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










AGTYKDHLKEAQARVLRATSFKRRDLDPNPGDL 

YPESLEHRMGDPDTVPHFWEAGLAQPPSSTSGGP 

HPPRJGGRRRFTAEQKLKS Y SEPEKMNEVGLTRG 

YSPHQHPRTSEDTVGTFADRWKFFEETSKPVPQR 

PAQKQALHG1PRDKPERPRTAGRTCEGTEPWSRT 

TSLGDSLNAHSAAEKAGTSDLPRRLGTFAEYQAS 

WKEQRKPLEARSSGRCHSADDILDVSLDPQERPQ 

HVHGRSRSSPSTOHYKQEASVELRRQAGDPGEP 

REELPSAVRAEEGQSTPRQADAQCREGSPGSQQ 

HPPSQKAPNPPTFSELSHCRGAPELPREGRGRAG 

TLPRDYRYSEESTPADLGPRAQSPGSPLHARGQD 

SWPVSSALLSKRPAPQRPPPPKREPRRYRATDGA 

PADAPVGVLGRPFPTPSPASLDVYVARLSLSHSPS 

VFSSAQPQDTPKATVCERGSQHVSGDASRPLPEA 

LLPPKQQHLRLQTATMETSRSPSPQFAPQKLTDK 

PPLL1QDEDSTR1ERVMDNNTTVKMVPIKIVHSES 

QPEKESRQSLACPAEPPALPHGLEKDQIKTLSTSE 

QFYSRFCLYTRQGAEPEAPHRAQPAEPQPLGTQV 

PPEKDRCTSPPGLSYMKAKEKTVEDLKSEELARE 

IVGKDKSLADILDPSVKIKTTMDLMEGIFPKDEH 

LLEEAQQRRKXLPKIPSPRSTEERKEEPSVPAAVS 

LATNSTYYSTSAPKAELLIKMKDLQEQQEHEEDS 

GSDLDHDLSVKKQELEESISRKLQVLREARESLLE 

DVQANTVLGAEVEAIVKGVCKPSEFDKFRMF1G 

DLDKWNLLLSLSGRLARVENALNNLDDGASPG 

DRQSLLEKQRVLIQQHEDAKELKENLDRRERIVF 

DILANYLSEESLADYEHFVKMKSALIIEQRELED 

KIHLGEEQLKCLLDSLQPERGK 


3141 


A 


97 


1894 


SPRGATMETPPLPPACTKQGHQKPLDSKDDNTE 

KHCPVTVNPWHMKKAFKVMNELRSQNLLCDVT 

IVAEDMEISAHRVVLAACSPYFHAMFTGEMSESR 

AKRVRDCEVDGWTLRMLIDYVYTAEIQVTEENV 

QVLLPAAGLLQLQDVKKTCCEFLESQLHPVNCL 

GIRAFADMHACTiDLLNKANTYAEQHFADVVLSE 

EFLNLGIEQVCSL1SSDKLTISSEEKVFEAVIAWV 

NHDKDVRQEFMARLMEHVRLPLLPREYLVQRV 

EEEALVKNSSACKNYLEEAMKYHLLPTEQRJLMK 

SVRTRLRTPMNLPKLMVWGGQAPKA1RSAECY 

DFKEQRWHQVAELPSRRCRAGMVYLAGLVFAV 

GGFNGSLRVRTVDSYDPVKDQWTSVANMRDRR 

STLGAAVLNGLLYAVGGFDGSTGLSSVEAYNIKS 

NEWFHVAPMNTRRSSVGVGWGGLLYAVGGYD 

GASRQYI^TVECYNATTNEWTYIAEMSTRRSGA 

GVGVLNNLLYAVGGHDGPLVRKSVEVYDPTTN 

AWRQVADMNMCRRNAGVCAVNGLLYVVGGD 

DGSCNLASVEYYNPTTDKWTWSSCMSTGRSYA 

GVTVIDKPL 


3142 


A 


1211 


1311 


FSNLTTEKVAHAKEENLSMHQMLDQTLLELNN 
M 


3143 


A 


1809 


1041 


SEELDREKKLKEDSPRKTPNKESGVPSLPVSLTSI 

KEEPKEAKHPDSQSMEESKLKNDDRKTPVNWK 

DSRGTRVAVSSPMSQHQSYIQYLHAYPYPQMYD 

PSHPAYRAVSPVLMHSYPGAYLSPGFHYPVYGK 

MSGPJEETEKWTSPSVNTKTTTESKALDLLQQH 

ANQYRSKSPAPVEKATAEREREAERERDRHSPFG 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

nflfl rpqirfiip nf 
UCIU fwiuuc Ul 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to lost amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Add, 
E^GIutamic Acid, ^Phenylalanine, G==Glycioe, H»Histidioe, 
l=lsoleudne f K^Lyslne, l/*Leueine, M=Methlooine, 
N^Asparagine, P^Proline, Q=Glutamine, R»Argfn!ne, S=Serine, 
T=Threonine, V=Valine, W=Tryptophao, Y=Tyrosirie, 
X«Unknown, *=Stop codon, /^possible nucleotide deletion, 
V^DOssible nucleotide insertion 










QRHLHTHHHTHVGMGYPL1PGQYDPFQGLTSAA 
LVASQQVAAQASASGMFPGQRR 


3144 


A 


78 


604 


SVSGIVLDLLPYLHFLSNMNLDGSAQDPEKREYS 

SVCVGREDDIKKSERMTAVVHDREWIFYHKGE 

YHAMDIRCYHSGGPLHLGDIEDFDGRPCrVCPW 

HKYKITLATGEGLYQSINPKDPSAKPKWCSKGIK 

QR1HTVTVDNGNIYVTLSNEPFKCDSDFYATGDF 

KVIKSSS 


3145 


A 


2 


333 


RMSLLLPPLHLDNSTPAKMSCQQNQQQCQPPPK 
CPSPKCPPKSPVQCLPPASSGCAPSSGGCGPSSEG 
GCFLNHHRRHHRCRRQRPNSCDRGSGQQGGGS 
GCGHGSGGCC 


3146 


A 


3 . 


1151 


VCTALQEFGTRSTLLRCLDSGFRPGASRGLVGSW 
. AAMESTLGAGI VIAEALQNQLA WLENVWL WITF 
LGDPKILFLFYFPAAYYASRRVG1AVLW1SLITEW 
LNL1FKWFLFGDRPFWWVHESGYYSQAPAQVHQ 
FPSSCETGPGSPSGHCMITGAALWPIMTALSSQV 
ATRARSRWVRVMPSLAYCTFLLAVGLSRIFILAH 
FPHQVLAGLITGAVLGWLMTPRVPMERELSFYG 
LTALALMLGtSLIYWTLFTLGLDLSWSISLAFKW 
CERPEW1HVDSRPFASLSRDSGAALGLGIALHSPC 
YAQVRRAQLGNGQKIACLVLAMGLLGPLDWLG 
HPPQISLFYIFNFLKYTLWPCLVLALVPWAVHMF 
SAQEAPPIHSS 


3147 


A 


1437 


594 


RSFSLSFSLLSPSEMMALGAAGATRVFVAMVAA 

ALGGHPLLGVSATLNSVLNSNAIKNLPPPLGGAA 

GHPGSAVSAAPGILYPGGNKYQTIDNYQPYPCAE 

DEECGTDEYCASPTRGGDAGVQICLACRKRRKR 

CMRHAMCCPGNYCKNGICVSSDQNHFRGEIEETI 

TESFGNDHSTLDGYSRRTTLSSKMYHTKGQEGS 

VCLRSSDCASGLCCARHFWSKICKPVLKEGQVC 

TKHRRKGSHGLEIFQRCYCGEGLSCRIQKDHHQ 

ASNSSRLHTCQRH 


3148 


A 


1 


1562 


MSTLYD1RAHKAQLLRFFASSDSNKALEQRRTLH 

TPKLEHLDRVLYEWFLGKRSEGVPVSGPMLIEK 

AKDFYEQMQLTEPCVFSGGWLWRFKARHGIKK 

LDASSEKQSADHQAAEQFCAFFRSLAAEHGLSA 

EQVYNADBTGLFWRCLPNPTPEGGAVPGPKQGK 

DRLTVLMCANATGSHRLKPLAIGKCSGPRAFKGI 

QHLPVAYKAQGNAWVDKEBFSDWFHHIFVPSVR 

EHFRTIGLPEDSKAVLLLDSSRAHPQEAELVSSN 

VFTIFLPASVASLVQPMEQGIRRDFMRNFINPPVP 

LQGPHARYNMNDAIFSVACAWNAVPSHVFRRA 

WRKLWPSVAFAEGSSSEEELEAECFPVKPHNKSF 

AHILELVKEGSSCPGQLRQRQAASWGVAGREAE 

GGRPPAATSPAEVVWSSEKTPKADQDGRGDPGE 

GEEVAWEQAAVAFDAVLRFAERQPCFSAQEVG 

QLRALRAVFRSQQQVRRRRGALGAWKVEALQ 

EGPGGCGATAQSPLPCSSTAGDN 


3149 


A 


132 


4125 


VAVMISTAPLYSGVHNWTSSDR1RMCGINEERRA 

PLSDEESTTGDCQHFGSQEFCVSSSFSKVELTAV 

GSGSNARGADPDGSATEKLGHKSEDKPDDPQPK 

MDYAGNVAEAEGLLVPLSSPGDGLKLPASDSAE 

ASNSRADCSWTPLNTQMSKQVDCSPAGVKALDS 

RQGVGEKNTFILATLGTGVPVEGTLPLVTTNFSP 
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SEQUD 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D=Aspartie Acid, 
E°Glutamic Acid, F=Pbenylalaoine, OGIycine, H°Histidine, 
I°Isoleucine, K=Lysioe, L=Leucine, M=Methioolne, 
N=Asparagine, P°Proline, Q=Clutnraioe, R=Arginlne, S=Serine, 
T°Tbreonine, V=Valine, W=Tryptopban, Y=Tyroslne, 
X°Unknown, *=Stop codon, /"possible nucleotide deletion, 
\ppossible nucleotide insertion 










LPAPICPPAPSSASVPHSVPDAFQAPVPPSAPTLVL 

APVPTPVLAPMPASTPPAAPAPPSVPMPTPTPSSG 

PPSTPTLIPAFAPTPVPAPTPAPIFTPAPTPMPAATP 

AAIPTSAPIPASFSLSRVCFPAAQAPAMQKVPLSF 

QPGTVLTPSQPLVYIPPPSCGQPLSVATLPTTLGV 

SSTLTLPVLPSYLQDRCLPGVLASPELRSYPYAFS 

VARPLTSDSKLVSLEVNRLPCTSPSGSTTTQPAPD 

GVPGPLADTSLVTASAKVLPTPQPLLPAPSGSSAP 

PHPAKMPSGTEQQTEGTSVTFSPLKSPPQLEREM 

ASPPECSEMPLDLSSKSNRQKLPLPNQRKTPPMP 

VLTP VHTS SKALL STVLSRSQRTTQAAGGNVTSC 

LGSTSSPFV1FPEIVRNGDPSTWVKNSTALISTIPG 

TYVGVANPVPASLLLNKDPNLGLNRDPRHLPKQ 

EPISIIDQGEPKGTGATCGKKGSQAGAEGQPSTV 

KRYTPARIAPGLPGCQTKELSLWKPTGPANIYPR 

CSVNGKPTSTQVLPVGWSPYHQASLLSIGISSAG 

QLTPSQGAPIRPTSWSEFSGVPSLSSSEAVHGLP 

EGQPRPGGSFVPEQDPVTKNKTCRIAAKPYEEQV 

NPVLLTLSPQTGTLALSVQPSGGD1RMNQGPEES 

ESHLCSDSTPKMEGPQGACGLKLAGDTKPKNQV 

LATYMSHELVLATPQNLPKMPELPLLPHDSHPKE 

LILDVVPSSRRGSSTERPQLGSQVDLGRVKMEKV 

DGDVVFNLATCFRADGLPVAPQRGQAEVRAKA 

GQARVKQESVGVFACKNKWQPDDVTESLPPKK 

MKCGKEKDSEEQQLQPQAKAWRSSHRPKCRK 

LPSDPQESTKKSPRGASDSGKEHNGVRGKHKHR 

KPTKPESQSPGKRADSHEEGSLEKKAKSSFRDFIP 

VVLSTRTRSQSDLKARKQKTSSSQSLEHRLRNRN 

LLLPNKVQGISDSPNGFLPNNLEEPACLENSEKPS 

GKRKCKTKHMATVSEEAKGKGRWSQQKTRSPK . 

SPTPVKPTEPCTPSKSRSASSEEASESPTARQIPPE 

ARRLIVNKNAGETLLQRAARLGYKDWLYCLQK 

DSEDVNHRDNAGYTALHEACSRGWTDILNILLE 

HGA 


3150 


A 


3 


2795 


SLRMHNLSILVRQIKFYYQETLQQLIMMSLPNVLI 

IGKNPFSEQGTEEVKKLLLLLLGCAVQCQKKEEF 

IERIQGLDFDTKAAVAAHIQEVTHNQENVFDLQ 

WMEVTDMSQEDIEPLLKNMALHLKRLIDERDEH 

SETIIELSEERDGLHFLPHASSSAQSPCGSPGMKR 

TESRQHLSVELADAKAKIRRLRQELEEKTEQLLD 

CKQELEQMEIELKRLQQENMNLLSDARSARMYR 

DELDALREKAVRVDKLESEVSRYKERLHDIEFY 

KARVEELKEDNQVLLETKTMLEDQLEGTRARSD 

KLHELEKENLQLKAKLHDMEMERDMDRKKIEE 

LMEENMTLEMAQKQSMDESLHLGWELEQISRTS 

ELSEAPQKSLGHEVNELTSSRLLKLEMENQSLTK 

TVEELRTTVDSVEGNASKILKMEKENQRLSKKV 

EILENEIVQEKQSLQNCQNLSKDLMKEKAQLEKT 

IETLRENSERQIKILEQENEHLNQTVSSLRQRSQIS 

AEARVKDIEKENKILHESIKETSSKLSKIEFEKRQI 

KKELEHYKEKGERAEELENELHHLEKENELLQK 

KITNLKITCEKIEALEQENSELERENRKLKKTLDS 

FKNLTFQLESLEKENSQLDEENLELRRNVESLKC 

ASMKMAQLQLENKELESEKEQLKKGLELLKASF 

KKTERLEVSYQGLDIENQRLQKTLENSNKKIQQL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A<=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamlc Acid, ^Phenylalanine, G=Glyclne, HMHistidine, 
l»holeudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagint, P=Proline, Q=Clutamine, R°Arglnine, S=Serlne, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyroslne, 
X=Unknowo, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










ESELQDLEMENQTLQKNLEELK1SSKRLEQLEKE 

NKSLEQETSQLEKDKKQLEKENKRLRQQAEIKD 

TTLEENNVKIGNLEKENKTLSKEIGIYKESCVRLE 

ELEKEN1CELVKRATBDIKTLVTLREDLVSEKLKT 

QQMNNDLEKLTHELEKIGLNKERLLHDEQSTDD 

SRYKLLESKLESTLKKSLEKEEKIAALEARLEES 

TNYNQQLRQELKTVKKK 


3151 


A. 


2 


2515 


GFWLHLTLLGASLPAALGWMDPGTSRGPDVGV 

GESQAEEPRSFEVTRREGLSSHNELLASCGKKFC 

SRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSD 

GRFYENHCKLHRAACLLGKRITVIHSKDCFLKGD 

TCTMAGYARLKNVLLALQTRLQPLQEGDSRQDP 

ASQKRLLVESLFRDLDADGNGHLSSSELAQHVL 

KKQDLDEDLLGCSPGDLLRFDDYNSDSSL1XREF 

YMAFQVVQLSLAPEDRVSVTTVTVGLSTVLTCA 

VHGDLRPPirWKRNGLTLNFLDLEDINDFGEDDS 

LYJTKVTTIHMGNYTCHASGHEQLFQTHVLQVN 

VPPVIRVYPESQAQEPGVAASLRCHAEGIPMPR1T 

WLKNGVDVSTQMSKQLSLLANGSELHISSVRYE 

DTGAYTCIAKNEVGVDED1SSLFIEDSARKTLANI 

LWREEGLSVGNMFYVFSDDGIIVIHPVDCEIQRH 

LKPTEKIFMSYEEICPQREKNATQPCQWVSAVNV 

RNRYIYVAQPALSRVLVVDIQAHKVLQSIGVDPL 

PAKLSYDKSHDQVWVLSWGDVHKSRPSLQV1TE 

ASTGQSQHLIRTPFAGVDDFFIPPTNLIINHIRFGFI 

FNKSDPAVHKVDLETMMPLKTIGLHHHGCVPQA 

MAHTHLGGYFFIQCRQDSPASAARQLLVDSVTD 

SVLGPNGDVTGTPHTSPDGRFIVSAAADSPWLHV 

QEITVRGElQTLYDLQiNSGlSDLAFQRSFTESNQ 

YN1YAALHTEPDLLFLELSTGKVGMLKNLKEPPA 

GPAQPWGGTHRIMRDSGLFGQYLLTPARESLFLI 

NGRQNTLRCEVSG1KGGTTVVWVGEV 


3152 


A 


1 


2645 


GAGWQVSLTGRWSPGREAGAGEVRQDPGSTAA 

SPSSCDADLSARMARGERRRRAVPAEGVRTAER 

AARGGPGRRDGRGGGPRSTAGGVALAVWLSL 

ALGMSGRWVLAWYRARRAVTLHSAPAVLPADS 

SSPAVAPDLFWGTYRPHVYFGMKTRSPKPLLTG 

LMWAQQGTTPGTPKLRHTCEQGDGVGPYGWEF 

HDGLSFGRQHIQDGALRLTTEFVKRPGGQHGGD 

WSWRVTVEPQDSGTSALPLVSLFFYVVTDGKEV 

LLPEVGAKGQLKFISGHTSELGDFRFTLLPPTSPG 

DTAPKYGSYNVFWTSNPGLPLLTEMVKSRLNSW 

FQHRPPGASPERYLGLPGSLKWEDRGPSGQGQG 

QFLIQQVTLK1PISBEFVFESGSAQAGGNQALPRLA 

GSLLTQALESHAEGFRERFEKTFQLKEKGLSSGE 

QVLGQAALSGLLGGIGYFYGQGLVLPDIGVEGSE 

QKVDPALFPPVPLFTAVPSRSFFPRGFLWDEGFH 

QLWQRWDPSLTREALGHWLGLLNADGWIGRE 

QELGDEARARVPPEFLVQRAVHANPPTLLLPVAH 

MLEVGDPDDLAFLRKALPRLHAWFSWLHQSQA 

GPLPLSYRWRGRDPALPTLLNPKTLPSGLDDYPR 

ASHPSVTERHLDLRCWVALGARVLTRLAEHLGE 

AEVAAELGPLAASLEAAESLDELHWAPELGVFA 

DFGNHTKAVQLKPRPPQGLVRVVGRPQPQLQYV 

DALGYVSLFPLLLRLLDPTSSRLGPLLDILADSRH 



267 



WO 01/57190 



PCT/US01/04098 



NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, B=Aspartic Acid, 
E=Gluiamic Add, ^Phenylalanine, OGIycine, H=Histidine, 
Msoleucine, K=Lysine, L^Leucine, M=Metbiooine, 
N=Asparagine, P=Prollne, Q=GlutamlDe, R=Arglnine, S=Serine, 
T=Threonlne, V=Valine, W°Tryptopban, Y=Tyroslne, 
X=Unknown, *=Stop eodon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










LWSPFGLRSLAASSSFYGQRNSEHDPPYWRGAV 
WLNVm r LALGALHHYGHLEGPHQARAAKLHGE 
LRANWGNVWRQYQATGFLWEQYSDRDGRGM 
GCRPFHGWTSLVLLAMAEDY 


3153 


A 


1 


4312 


MVKTDELPAAAPADSAREHGSQAGGKGRPGAA 

AVLLADLERDARQGECALPGAAMAGLAPLKPE 

ASRSSSPGPTGCIRARVAAEAGTRNPGNAGAELE 

SWLPCCHGHPETPEPRGGQLPTAPELPSVMLLNG 

DCPESLKKEAAAAEPPRENGLDEAGPGDETTGQ 

EVTVIQDTGFSVKILAPGIEPFSLQVSPQEMVQEIH 

QVLMDREDTCHRTCFSLHLDGNVLDHFSELRSV 

EGLQEGSVLRWEEPYTVREARIHVRHVRDLLKS 

LDPSDAFNGVDCNSLSFLSVFTDGDLGDSGKRK 

KGLEMDPIDCTPPEYILPGSRERPLCPLQPQNRD 

WKPLQCLKVLTMSGWNPPPGNRKMHGDLMYLF 

VITAEDRQVS1TASTRGFYLNQSTAYHFNPKPASP 

RFLSHSLVELLNQISPTFKKNFAVLQKKRVQRHP 

FERIATPFQVYSWTAPQAEHAMDCVRAEDAYTS 

RLGYEEHIPGQTRDWNEELQTTRELPRKNLPERL 

LRERAIFKVHSDFTAAATRGAMAVIDGNVMAIN 

PSEETKMQMFIWNNIFFSLGFDVRDHYKDFGGD 

VAAYVAPTNDLNGVRTYNAVDVEGLYTLGTVV 

VDYRGYRVTAQSnPGILERDQEQSVIYGSIDFGK 

TWSHPRYLELLERTSRPLK1LRHQVLNDRDEEV 

ELCSSVECKGIIGNDGRHYILDLLRTFPPDLNFLP 

VPGEELPEECARAGFPRAHRHKLCCLRQELVDA 

FVEHRYLLFMKLAALQLMQQNASQLETPSSLEN 

GGPSSLESKSEDPPGQEAGSEEEGSSASGLAKVK 

ELAETIAADDGTDPRSREVIRNACKAVGSISSTAF 

DIRFNPDIFSPGVRFPESCQDEVRDQKQLLKDAA ! 

AFLLSCQBPGLVKDCMEHAVLPVDGATLAEVMR 

QRGINMRYLGKVLELVLRSPARHQLDHVFKIGIG 

ELITRSAKHIFKTYLQGVELSGLSAAISHFLNCFLS 

SYPNPVAHLPADELVSKKRNKRRKNRPPGAADN 

TAWAVMTPQELWKNICQEAKNYFDFDLECETV 

DQAVETYGLQKITLLREISLKTGIQVLLKEYSFDS 

RHKPAFTEEDVLNIFPVVKHVNPKASDAFHFFQS 

GQAKVQQGFLKEGCELINEALNLFNNVYGAMH 

VETCACLRLLARLHYIMGDYAEALSNQQKAVL 

MSERVMGTEHPNTIQEYMHLALYCFASSQLSTA 

LSLLYRARYLMLLVFGEDHPEMALLDNNIGLVL 

HGVMEYDLSLRFLENALAVSTKYHGPKALKVAL 

SHHLVARVYESKAEFRSALQHEKEGYTIYKTQL 

GEDHEKTKESSEYLKCLTQQAVALQRTMNEIYR 

NGSSAN1PPLKFTAPSMASVLEQLNVING1LF1PLS 

QKDLENLKAEVARRHQLQEASRNRDRAEEPMA 

TEPAPAGAPGDLGSQPPAAKDPSPSVQG 


3154 


A 


416 


4082 


KFKL1XIMLLTLIILLPVVSKFSFVSLSAPQHWSCP 

EGTLAGNGNSTCVGPAPFLIFSHGNSIFRIDTEGT 

NYEQLVVDAGVSVIMDFHYNEKRIYWVDLERQ 

LlA^RVFLNGSRQERVCNIEKNVSGMAINWINEEV 

IWSNQQEGIITVTDMKGNNSHILLSALKYPANVA 

VDPVERFFWSSEVAGSLYRADLDGVGVKALLE 

TSEKITAVSLDVLDKRLFWIQYNREGSNSLICSCD 

YDGGSVHISKHPTQHNLFAMSLFGDPJFYSTWK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Clutamic Acid, ^Phenylalanine, G=Glyclne, H=Histidine, 
l=lsoleucine, K=Lysine, If Leucine, M=MeIhionlne, 
N=Asparagint, P=Proline, Q=Glutamine, R°Arginine, S=Serine, 
T=Threonlne, V«-Valme, W=Tryptopban, V=Tyrosine, 
X=bnknown, *=Stop codon, ^possible nucleotide deletion, 
\ppossible nudcotide insertion 




• 






MKTIW1ANKHTGKDMVRINLHSSFVPLGELKVV 

HPLAQPKAEDDTWEPEQKLCKLRKGNCSSTVCG 

QDLQSHLCMCAEGYALSRDRKYCEGNDWKYCE 

DVNECAFWNHGCTLGCKNTPGSYYCTCPVGFVL 

LPDGKRCHQLVSCPRNVSECSHDCVLTSEGPLCF 

CPEGSVLERDGKTCSGCSSPDNGGCSQLCVPLSP 

VSWECDCFPGYDLQLDEKSCAASGPQPFLLFANS 

QDIRHMHFDGTDYGTLLSQQMGMVYALDHDPV 

ENK1YFAHTALKW1ERANMDGSQRERLBEEGVD 

VPEGLAVDWIGRRFYWTDRGKSLIGRSDLNGKR 

S KIITIEN I S QPRG IA YHPMAKRLFWTDTGINPPJE 

SSSLQGLGRLVIASSDLIWPSG1TIDFLTDKLYWC 

DAKQSVIEMANLDGSKRRRLTQNDVGHPFAVA 

VFEDYVWFSDWAMPSVIRVNKRTGKDRVRLQG 

SMLKPSSLVVVHPLAKPGADPCLYQNGGCEfflC 

KKRLGTAWCSCREGFMKASDGKTCLALDGHQL 

LAGGEVDLKNQVTPLDILSKTRVSEDN1TESQHM 

LVAEIMVSDQDDCAPVGCSMYARCISEGEDATC 

QCLKGFAGDGKLCSDIDECEMGVPVCPPASSKCI 

NTEGGYVCRCSEGYQGDGIHCLDIDECQLGVHS 

CGENASCTNTEGGYTCMCAGRLSEPGLICPDSTP 

PPHLREDDHHYSVRNSDSECPLSHDGYCLHDGV 

CMYIEALDKYACNCVVGY1GERCQYRDLKWWE 

LRHAGHGQQQKVIWAVCVWLVMLLLLSLWG 

AHYYRTQKLLSKNPKNPYEESSRDVRSRRPADT 

EDGMSSCPQPWFVVIKEHQDLKNGGQPVAGED 

GQAADG SMQPTS WRQEPQLCGMGTEQGC W1PV 

SSDKGSCPQVMERSFHMPSYGTQTLEGGVEKPH 

SLLSANPLWQQRALDPPHQMELTQ 


3155 


A 


533 


212 


GTSGWYWERLAERRGRLWSREEAMATMENKVI 
CALVLVSMLALGTLAEAQTETCTVAPRERQNCG 
FPGVTPSQCANKGCCFDDTVRGVPWCFYPNTID 
VPPEEECEF 


3156 


A 


2 


1585 


PRVRAADVAAGAQAWSAGMAKSNGENGPRAP 

AAGESLSGTRESLAQGPDAATTDELSSLGSDSEA 

NGFAERRIDKFGFIVGSQGAEGALEEVPLEVLRQ 

RESKWLDMLNNWDKWMAKKHKKIRLRCQKGI 

PPSLRGRAWQYLSGGKVKLQQNPGKFDELDMSP 

GDPKWLDVIERDLHRQFPFHEMFVSRGGHGQQD 

LFRVLKAYTLYRPEEGYCQAQAP1AAVLLMHMP 

AEQAFWCLVQICEKYLPGYYSEKLEAIQLDGEIL 

FSLLQKVSPVAHKHLSRQKIDPLLYMTEWFMCA 

FSRTLPWSSVLRVWDMFFCEGVK11FRVGLVLLK 

HALGSPEKVKACQGQYETIERLRSLSPKIMQEAF 

LVQEVVELPVTERQIEREHLLQLRRWQETRGELQ 

CRSPPRLHGAKAILDAEPGPRPALQPSPSIRLPLD 

APLPGSKAKPKPPKQAQKEQRKQMKGRGQLEKP 

PAPNQAMWAAAGDACPPQHVPPKDSAPKDSAP 

QDLAPQVSAHHRSQESLTSQESEDTYL 


3157 


A 


3 


601 


SSAMGSRSSHAAVIPDGDS1RRETGFSQASLLRLH 

HRFRALDRNKKGYLSRMDLQQIGALAVNPLGDR 

IIESFFPDGSQRVDFPGFVRVLAHFRPVEDEDTET 

QDPKKPEPLNSRRNKLHYAFQLYDLDRDGKISR 

HEMLQVLRLMVGVQVTEEQLEN1ADRTVQEAD 

EDGDGAVSFVEFTKSLEKMDVEHKMSIRILK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanlne C=Cysteine, D=>Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H«Histidine, 
Msoleucine, K=Lysine, L»Leucine, M=Methionine, 
N°Asparagine, ^Proline, (MJIutaraine, R^Arglnlne, S=Serlne, 
T=Tnreonine, V=Valinc, w=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, ^possible oucleotide deletion, 
V=possible nucleotide insertion 


3158 


A 


2 


409 


ISSCPHTA YEQ SMSTLSNFTQTLEDVFRFJFITYM 
DNWQhTTTAEQEALQAKVDAENFYYVILYLMV 
M1GMFSFITVA ILVSTVKSKRREHSNDP YHQYIVE 
DWQEKYKSQILNLEESKATIHENIGAAGFKMSP 


3159 


A 


3 


416 


PWGAAELDMGRRDAQLLAALLVLGLCALAGSE 

KPSPCQCSRLSPHNRTNCGFPGITSDQCFDNGCCF 

DSSVTGVPWCFHPLPKQESDQCVMEVSDRRNCG 

YPGISPEECASRKCCFSNFIFEVPWCFFPKSVEDC 

HY 


3160 


A 


179 


409 


KPKTKILKMVYYPELFVWVSQEPFPNKDMEGRL 
PKGRLPVPKEVNRKKNDETNAASLTPLGSSELRS 
PRISYLHFF 


3161 


A 


683 


1186 


LSSTGGLHAAACAAAMSLVIPEKFQHILRVLNTN 

IDGRRJCIAFAITAIKGVGRRYAHWLRKADIDLT 

KRAGELTEDEVERVITIMQNPRQYKJPDWFLNRQ 

KDVKDGKYSQVLANGLDNKLREDLERLKKIRA 

HRGLRHFWGLRVRGQHTKTTGRRGRTVGVSKK 

K 


3162 


A 


t 


1938 


GMPRSRGGRAAPGPPPPPPPPGQAPRWSRWRVP 

GRLLLLLLPALCCLPGAARAAAAAAGAGNRAA 

VAVAVARADEAEAPFAGQNWLKSYGYLLPYDS 

RASALHSAKALQSAVSTMQQFYGIPVTGVLDQT 

TIEWMKKPRCGVPDHPHLSRRRRNKRYALTGQK 

WRQKH1TYSIHNYTPKVGELDTRKAIRQAFDVW 

QKVTPLTFEEVPYHEIKSDRKEADIMIFFASGFHG 

DSSPFDGEGGFLAHAYFPGPGIGGDTHFDSDEPW 

TLGNANHDGNDLFLVAVHELGHALGLEHSSDPS 

AIMAPFYQYMETHNFKLPQDDLQGIQKIYGPPAE 

PLEPTRPLPTLPVRRIHSPSERKHERQPRPPRPPLG 

DRPSTPGTKPNICDGNFNTVALFRGEMFVFKDR 

WFWRLRNMRVQEGYPMQIEQFWKGLPARIDAA 

YERADGRFVFFKGDKYWVFKEVTVEPGYPHSLG 

ELGSCLPREGIDTALRWEPVGKTYFFKGERYWR 

YSEERRATDPGYPKPITVWKGIPQAPQGAFISKE 

GYYTYFYKGRDYWKFDNQKLSVEPGYPRNILRD 

WMGCNQKEVERRKERRLPQDDVDIMVTINDVP 

GSVNAVAVVIPCILSLCILVLVYTTFQFKNKTGPQ 

PVTYYKRPVQEWV 


3163 


A 


1235 


2223 


SRLSLQFYVSFRRTGLFTCKLIVEIFFRNYMNDSL 

RTNVFVRFQPETlACACIYLAARALQIPLFrRPHW 

FLLFGTTEEEIQEICIETLRLYTRKKPNYELLEKEV 

EKRKVALQEAKLKAKGLNPDGTPALSTLGGFSP 

ASKPSSPREVKAEEKSPISINVKTVKKEPEDRQQA 

SKSPYNGVRKDSKRSRNSRSASRSRSRTRSRSRS 

HTPRRHYNNRRSRSGTYSSRSRSRSRSHSESPRR 

HHNHGSPHLKAKHTRDDLKSSNRHGHKRKKSRS 

RSQSKSRDHSDAAKKHRHERGHHRDRRERSRSF 

ERSHKSKHHGGSRSGHGRHRR 


3164 


A 


3 


3274 


DCRLQAAMPTNFTVVPVEAHADGGGDETAERT 

EAPGTPEGPEPERPSPGDGNPRENSPFLNNVEVE 

QESFFEGKNMALFEEEMDSNPMVSSLLNKLANY 

TNLSQGVVEHEEDEESRRREAKAPRMGTFIGVY 

LPCLQNILGVILFLRLTWIVGVAGVLESFLIVAMC 

CTCTMLTAISMSAIATNGWPAGGSYYM1SRSLG 

PEFGGAVGLCFYLGTTFAGAMYILGTTEIFLTYISP 
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S£QD> 
NO: 


Method | 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to Inst amino 
acid residue of 
peptide 
seqnence 


Amino acid sequence (A»A(anine C=Cysteine, D=>Asparttc Acid, 
E=G)utamic Acid, F=Phenylalanine, G=Glycine, H°Histidine, 
I°Isoleucine, K»Lyslne, L=Lcucine, M«Methiooine, 
N=Asparagine, P»Proline, Q=Glutamine, R«Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophnn, Y*»Tyrosine, 
X°Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=poss)ble nucleotide insertion 










GAAIFQAEAAGGEAAAMLHNMRVYGTCTLVLM 

ALWFVGVKYVNKLALVFLACWLSILAIYAGVI 

KSAFDPPDIPVCLLGNRTLSRRSFDACVKAYGIH 

NNSATSALWGLFCNGSQPSAACDEYF1QNNVTEI 

QGEPGAASGVFLENLWSTYAHAGAFVEKKGVPS 

VPVAEESRASTLPYVLTDIAASFTLLVGIYFPSVT 

GIMAGSNRSGDLKDAQKSIPTGTELAIVTrSFIYLS 

CIVLFGACIEGWLRDKFGEALQGNLVIGMLAW 

PSPWVIVIGSFFSTCGAGLQTLTGAPRLLQAIARD 

GIVPFLQVFGHGKANGEPTWALLLTVLICETGILI 

ASLDSVAP1LSMFFLMCYLFVNLACAVQTLLRTP 

NWRPRFKFYHWTLSFLGMSLCLALMFICSWYYA 

LSAMLIAGCIYKYIEYRGAEKEWGDGIRGLSLNA 

ARYALLRVEHGPPHTKNWRPQVLVMLNLDAEQ 

AMKHPRLLSFTSQLKAGKGLTIVGSVLEGTYLD 

KHMEAQRAEEN1RSLMSTEKTKGFCQLVVSSSLR 

DGMSHLIQSAGLGGLKHNTVLMAWPASWKQED 

NPFSWKNnFVDTVRDTTAAHQALLVAKNVDSFPQ 

NQERFGGGHIDVWWIVHDGGMLMLLPFLLRQH 

KVWRKCRMRIFTVAQVDDNSIQMKKDLQMFLY 

HLRISAEVEVVEMVENDISAFTYERTLMMEQRS 

QMLKQMQLSKNEQEREAQLIHDRNTASHTAAA 

ARTQAPPTPDKVQMTWTREKLIAEKYRSRDTSL 

SGFKDLFSMKPDQSNVRRMHTAVKLNGWLNK 

SQDAQLVLLNMPGPPKNRQGDENYMEFLEVLTE 

GLNRVLLVRGGGREVITIYS 


3165 


A 


3 


2681 


GRGARGGSGAGALRGCRGYLQKLSGKGPSRGY 

RSRWFVFDARRCYLYYFKSPQDALPLGHLD1AD 

ACFSYQGPDEAAEPGTEPPAHFQVHSAGAVTVL 

KAPNRQLMTYWLQELQQKRWEYCNSLDMVKW 

DSRTSPTPGDFPKGLVARDNTDLIYPHPNASAEK 

ARNVLAVETVPGELVGEQAANQPAPGHPNSINF 

YSLKQWGNELKNSMSSFRPGRGHNDSRRTVFYT 

NEEWELLDPTPKDLEESIVQEEKKKLTPEGNKGV 

TGSGFPFDFGRNPYKGKRPLKDIIGSYKNRHSSG 

DPSSEGTSGSGSVS1RKPASEMQLQVQSQQEELE 

QLKKDLSSQKELVRLLQQTVRSSQYDKYFTSSRL 

CEGVPKDTLELLHQKDDQILGLTSQLERFSLEKE 

SLQQEVRTLKSKVGELNEQLGMLMETIQAKDEV 

1KLSEGEGNGPPPTVAPSSPSVVPVARDQLELDR 

LKDNLQGYKTQNKFLNKEILELSALRRNPERRER 

DLMARNSSLEAKLCQIESKYLILLQEMKTPVCSE 

DQGPTREVIAQLLEDALQVESQEQPEQAFVKPHL 

VSEYDIYGFRTVPEDDEEEKLVAKVRALDLKTL 

YLTENQEVSTGVKWENYFASTVNREMMCSPEL 

IG>JLIRAGIPHEHRSKVWKWCVDRHTRKFKDNTE 

PGHFQTLLQKALEKQNPASKQIELDLLRTLPNNK 

HYSCPTSEGIQKLRNVLLAFSWRNPDIGYCQGLN 

RLVAVALLYLEQEDAFWCLVT1VEVFMPRDYYT 

KTLLGSQVDQRVFRDLMSEKLPRLHGHFEQYKV 

DYTLITFNWFLVVFVDSWSDILFKIWDSFLYEGP 

KVIFRFALALFKYKEEEILKLQDSMSIFKYLRYFT 

RTELDARSGTDAPTTWRKSGWS 


3166 


A 


10 


4070 


FPGPTISSNSQLYRASALFETIRHEAQLSTDYKLS 
LFDLQTSSYQALQRVLVSLGHHDEALAVAERGR 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A<°Alanine OCysteine, D=Aspartic Add. 
EXJIutamic Acid, F=Phenylalanine, G=Glycine, H=Hlstldine, 
l=Isoleucine, K=Lysioe, L»Leudne, M=Metblonine, 
N°Asparagine, P=Prollne, Q=Glutamine, R=Arglnlne, S=Serioe, 
T=Threoni ne, V=Valine, W=Tryptophan, Y=*Tyrosine, 
X=Unknown, *=Stop eodon, /^possible nucleoride deletion, 
possible nucleotide insertion 










TRAFADLLVERQTGQQDSDPYSPVTIDQILEMVN 

GQRGLVLYYSLAAGYLYSWLLAPGAGIVKFHEH 

YLGENTVENSSDFQASSSVTLPTATGSALEQHIAS 

VREALGVESHYSRACASSETESEAGDIMDQQFEE 

NWhnCLNSVTDPTGFLRMVRRNNLFNRSCQSMTS 

LFSNTVSPTQDGTS SLPRRQS SFAKPPLRAL YDLL 

IAPMEGGLMHSSGPVGRHRQLILVLEGELYLIPF 

ALLKGSSSNEYLYERFGLLAVPSIRSLSVQSKSHL 

RKNPPTYSSSTSMAAVIGNPKLPSAVMDRWLWG 

PMPSAEEEAYMVSELLGCQPLVGSVATKERVMS 

ALTQAECVHFATHISWKLSALVLTPSMDGNPASS 

KSSFGHPYTDPESLRVQDDASDGESISDCPPLQEL 

LLTAADVLDLQLPVKLWLGSSQESNSKVAADG 

VIALTRAFLAAGAQCVLVSLWPVPVAAFKMFIH 

AFYSSLLNGLKASAALGEAMKVVQSSKAFSHPS 

NWAGFMLIGSDVKLNSPSSLIGQALTEILQHPER 

ARDALRVLLHLVEKSLQRIQNGQKNAMYTSQQS 

VENKVGGIPGWQALLTAVGFRLDPPTSGLPAAV 

FFPTSDPGDRLQQCSSTLQSLLGLPNPALQALCK 

LITASETGEQLISRAVKNMVGMLHQVLVQLQAG 

EKEQDLASAPIQVSISVQLWRLPGCHEFLAALGF 

VLCEVGQEEVlLKTGkQANRRTVHFALQSLLSLF 

DSTELPKRLSLDSSSSLESLASAQSVSNALPLGYQ 

QPPFSPTGADSIASDAISVYSLSS1ASSMSFVSKPE 

GGSEGGGPGGRQDHDRSKNAYLQRSTLPRSQLP 

PQTRPAGNKDEEEYEGFSIISNEPLATYQENRNTC 

FSPDHKQPQPGTAGGMRVSVSSKGSISTPNSPVK 

MTLIPSPNSPFQKVGKLASSDTGESDQSSTETDST 

VKSQEESNPKLDPQELAQK1LEETQSHL1AVERLQ 

RSGGQVSKSNNPEDGVQAPSSTAVFRASETSAFS 

RPVLSHQKSQPSPVTVKPKPPARSSSLPKVSSGYS 

SPTTSEMSIKDSPSQHSGRPSPGCDSQTSQLDQPL 

FKLKYPSSPYSAfflSKSPRNMSPSSGHQSPAGSAP 

SPALSYSSAGSARSSPADAPDIDKLKMAAIDEKV 

QAVHNLKMFWQSTPQHSTGPMKJFRGAPGTMTS 

KRDVLSLLNLSPRPNKKEEGVDKLELKELSLQQH 

DGAPPKAPPNGHWRTETTSLGSLPLPAGPPATAP 

ARPLRLPSGNGYKFLSPGRFFPSSKC 


3167 


A 


1 


762 


AARRRQKGKEENMMMDLFETG S YFFYLDGEN V 

TLQPLEVAEGSPLYPGSDGTLSPCQDQMPPEAGS 

DSSGEEHVLAPPGLQPPHCPGQCLIWACKTCKRK 

SAPTDRRKAATLRERRRLKKINEAFEALKRRTVA 

NPNQRLPKVEILRSAISYIERLQDLLHRLDQQEK 

MQELGVDPFSYRPKQENLEGADFLRTCSSQWPS 

VSDHSRGLVITAKEGGASIDSSASSSLRCLSSIVDS 

ISSEERKLPCVEEWEK 


3168 


A 


701 


246 


TSRRVTMKFKPFVTSDRSKNRKRHFNAPSHVRR 

KIMSSPLSKELRQKYNVRSMPIRKDDEVQWRG 

HYKGQQIGKVVQVYRKKYVIYDERVQREKANGT 

TVHVGIHPSKVVITRLKLDKDRKKILERKAKSRQ 

VGKEKGKYKEELIEKMQE 


3169 


A 


156 


3168. 


GPGGAISLSVEAKAGADLLVKGKQARMD1YDTQ 
TLGWVFGGFMVVSAIGIFLVSTFSMKETSYEEA 
LANQRKEN4AKTHHQKVEKKKKEKTVEKKGKT 
KKKEEKPNGKIPDHDPAPNVTVLLREPVRAPAV 
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Sec) to 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D~Aspartic Acid, 
E°Glutamic Acid, F=Pbenylalanlne, G=Glydne, H=Hlstidlne, 
I=lsoleudne, K°Lysine, L»Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamlne, R=Arglnlne, S=Serine, 
Threonine, V=Valine, W=Tryptopban, Y=Tyroslne, 
X=l)nknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 




• 






AVAPTPVQPP11VAPVATVPAMPQEKLASSPKDK 

KKKEKKVAKVEPAVSSWNSIQVLTSKAAILETA 

PKEGRNTDVAQSPEAPKQEAPAKKKSGSKKKGP 

PDADGPLYLPYKTLVSTVGSMVTNEGEAQRLDBI 

LSEKAGIIQDTWHKATQKGDPVAILKRQLEEKEK 

LLATEQEDAAVAKSKLRELNKEMAAEKAKAAA 

GEAKVKKQLVAREQE1TAVQARMQASYREHVK 

EVQQLQGKIRTLQEQLENGPNTQLARLQQENSIL 

RDALNQATSQVESKQNAELAKLRQELSKVSKEL 

VEKSEAVRQDEQQRKALEAKAAAFEKQVLQLQ 

ASHRESEEALQKRLDEVSRELCHTQSSHASLRAD 

AEKAQEQQQQMAELHSKLQSSEAEVRSKCEELS 

GLHGQLQEARAENSQLTERIRSIEALLEAGQARD 

AQDVQASQAEADQQQTRLKELESQVSGLEKEAI 

ELREAVEQQKVKNNDLRJEKNWKAMEALATAEQ 

ACKEKLHSLTQAKEESEKQLCLDEAQTMEALLAL 

LPELS VL AQ QN YTE WLQDLKEKG PTLLKHPP AP 

AEPSSDLASKLREAEETQSTLQAECDQYRSILAET 

EGMLRDLQKSVEEEEQVWRAKVGAAEEELQKS 

RVTVKHLEEIVEKLKGELESSDQVPvEHTSHLEAE 

LEKHMAAASAECQNYAKEVAGLRQLLLESQSQL 

DAAKSEAQKQSDELALVRQQLSEMKSHVEDGDI 

AGAPASSPEAPPAEQDPVQLKTQLEWTEADLEDE 

QTQRQKLTAEFEEAQTSACRLQEELEKLRTAGPL 

ESSETEEASQLKERLEKEKKLTSDLGRAATRLQE 

LLKTTQEQLAREKDTVKKLQEQLEKAEDGSSSK 

EGTSV 


3170 


A 


6730 


4027 


THASEKYSYGHLPTHS1TAHPMVHR1SDRQRLIQ 

PYIHNYSWLLFAALALYSAHLASAEDVDGEKLD 

PQTRSSATTLRSQCMQLVGDCLMKAHQGKGLK 

ALALLGVLPDGDSSLEDHALPVTVPTGASEEQLE 

KKAVQGAELSEAGNGKRAVHEEIRPVDFKQRNK 

ADKGVSLSKDPSCQTQISDSPADASPPTGLPDAE 

DSEVSSQKPIEEKAVTPSPEQVFAECSQKRILGLL 

AAMLPPLKSGPTVPL1DLEHVLPLMFQVVISNAG 

HLNETYHLTLGLLGQLIIRLLPAEVDAAVIKVLSA 

KHNLFAAGDSSIVPDGWKTTHLLFSLGAVCLDS 

RVGLDWACSMAEILRSLNSAPLWRDVIATFTDH 

CIKQLPFQLKHTNIFTLLVLVGFPQVLCVGTRCV 

YMDNANEPrTNTVIILKHFTEKNRAVrVDVKTRKR 

KTVKDYQLVQKGGGQECGDSRAQLSQYSQHFA 

FIASHLLQSSMDSHCPEAVEATWVLSLALKGLY 

KTLKAHGFEEIRATFLQTDLLKLLVKKCSKGTGF 

SKTWLLRDLEILSlMLYSSKKEINALAEHGDLEL 

DERGDREEEVERPVSSPGDPEQKKLDPLEGLDEP 

TRICFLMAHDALNAPLHILRAIYELQMKKTDYFF 

LEVQKRFDGDELTTDERIRSLAQRWQPSKSLRLE 

EQSAKAVDTDMI1LPCLSRPARCDQATAESNPVT 

QKLISSTESELQQSYAKQRRSKSAALLHKELNCK 

SKRAVRDYLFRVNEATAVLYARHVLASLLAEWP 

SHVPVSEDILELSGPAHMTYILDMFMQLEEKHE 

WEKWMQTELVLTHQVLPLPHRLPPVSASWSEA 

TCVAVQLPDRCECSKGRVTVSSPKDWASEELRG 

PERDFQLNQKALSPSSQFPSAEILRfflR 


3171 


A 


557 


89 


GTRAGPVKDREAFQRLNFLYQAAHCVLAQDPEN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=GI atomic Acid, ^Phenylalanine, G=Glyciae, BMHistidine, 
Msoleudnc, K«Lysine, L^Lcucine, M=Methioninc, 
N=Asparagine, P=*Proline, Q=Clutamine, R°Arginine, S=Serlne, 
Threonine, V«Valine, W»Tryptophan, Y-Tyrosioe, 
X»Unknown, *=Stop codon, /^possible nucleotide deletion, 
Nppossible nudeotlde insertion 

• 










QALARFYCYTERTIAKRLVLRRDPSVKRTLCRGC 
SSLLVPGLTCTQRQRRCRGQRWTVQTCLTCQRS 
QRFLNDPGHLLWGDRPEAQLGSQADSKPLQPLP 
NTAHSISDRLPEEKMQTQGSSNQ 


3172 


A 


2 


496 


FRRAGAGRGRRRGEVTSPLSPEPLAFQSLATSRR 

PEPQTTQTVRSSALPAPPASPMSQYAPSPDFKRA 

LDSSPEANTEDDKTEEDVPMPKNYLWLTIVSCFC 

PAYPINTVALVFSIMSLNSYNDGDYEGARRLGRN 

AKWVAIASinGLLIIGISCAVHFTRNA 


3173 


A 


2 


4048 


FRSGGCRRRAWTSRWPQRRRSPESCEAPLSAPL 

WGPQRGLPGREPLRSRSASAIALRTIGHILALLLR 

LLHLGLGSGGCREDVPPSGRGKKEEKMKKHRRA 

LALVSCLFLCSLVWLPSWRVCCKESSSASASSYY 

SQDDNCALENEDVQFQKKDEREGPINAESLGKS 

GSNLPISPKEHKLKDDSIVDVQNTESKKLSPPWE 

TLPTVDLHEESSNAVVDSETVENISSSSTSEITPIS 

KLDEIEKSGTIPIAKPSETEQSETDCDVGEALDAS 

APIEQPSFVSPPDSLVGQH1ENVSSSHGKGKITKSE 

FESKVSASEQGGGDPKSALNASDNLKNESSDYT 

KPGDIDPTSVASPKDPEDIPTFDEWKKKVMEVEK 

EKSQSMHASSNGGSHATKKVQKNRNNYASVEC 

GAKILAANPEAKSTSAILLENMDLYMLNPCSTKI 

WFVIELCEPIQVKQLDIANYELFSSTPKDFLVSISD 

RYPTNKWIKLGTFHGRDERNVQSFPLDEQMYAK 

YVKMFIKYIKVELLSHFGSEHFCPLSLER.VFGTSM 

VEEYEEIADSQYHSERQELFDEDYDYPLDYNTGE 

DKSSKNLLGSATNAILNMVNIAAN1LGAKTEDLT 

EGNKSISENATATAAPKMPESTPVSTPVPSPEYVT 

TEVHTHDMEPSTPDTPKESPIVQLVQEEEEEASPS 

TVTLLGSGEQEDESSPWFESETQIFCSELTnCCIS 

SFSEY1YKWCSVRVALYRQRSRTALSKGKDYLV 

LAQPPLLLPAESVDVSVLQPLSGELENTNIEREAE 

TWLGDLSSSMHQDDLVNHTVDAVELEPSHSQT 

LSQSLLLDITPEINPLPKIEVSESVEYEAGHIPSPVI 

PQESSVEEDNETEQKSESFSSIEKPSITYETNKVNE 

LMDN1IKEDWSMQIFTKLSETIVPPINTATVPDN 

EDGEAKMNIADTAKQTLISVVDSSSLPEVKEEEQ 

SPEDALLRGLQRTATDFYAELQNSTDLGYANGN 

L VHG SNQKES VFMRLNNRIKALEVNMSLSGRYL 

EELSQRYRKQMEEMQKAFNKTIVKLQNTSR1AE 

EQDQRQTEAIQLLQAQLTNMTQLVSNLSATVAE 

LKREVSDRQSYLVISLVLCVVLGLMLCMQRCRN 

TSQFDGDYISKLPKSNQYPSPKRCFSSYDDMNLK 

RRTSFPLMRSKSLQLTGKEVDPNDLYIVEPLKFSP 

EKKKKRCKYKIEKIETIKPEEPLHPIANGDIKGRK 

PFTNQRDFSNMGEVYHSSYKGPPSEGSSETSSQS 

EESYFCGISACTSLCNGQSQKTKTEKRALKRRRS 

KVQDQGKLIKTLIQTKSGSLPSLHDIIKGNKEITV 

GTFGVTAVSGHI 


3174 


A 


485 


4668 


RKCSKEKASKTPSQKJPTIPCCVLQAGPEPRSLAE 
RMGADGETVVLKNMLIGVNLILLGSMEKPSECQL 
EVTTERVQRQSVEEEGGIANYNTSSKEQPVVFNH 
VYNINVPLDNLCSSGLEASAEQEVSAEDETLAEY 
MGQTSDHESQVTFTHRINFPKKACPCASSAQVLQ 
ELLSRIEMLEREVSVLRDQCNANCCQESAATGQL 



274 



WO 01/57190 



PCTYUS01/04098 



SEQ ID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine C-Cystelne, D°Aspartic Acid, 
E^GIotamic Acid, F=Pbenylalanine, G=Clycine, H°Histidine, 
l=Isoleucine, K=Lysine, L^Leudne, M=Methlonlne, 
N=Asparagine, P=Pro!ine, Q=Glotnraine, R=Arginlne, S=Serine, 
T=Threonine, V>=Vallne, W=Tryptophan, Y^Tyroslne, 
X=Unknown, *=Stop codon, /=possible'nucleotide deletion, 
^possible nucleotide insertion j 










DYIPHCSGHGNFSFESCGCICNEGWFGKNCSEPY 

CPLGCSSRGVCVDGQCICDSEYSGDDCSELRCPT 

DCSSRGLCVDGECVCEEPYTGEDCRELRCPGDCS 

GKGRCANGTCLCEEGYVGEDCGQRQCLNACSG 

RGQCEEGLCVCEEGYQGPDCSAVAPPEDLRVAG 

ISDRSBBLEWDGPMAVTEYVISYQPTALGGLQLQ 

QRVPGDWSGVTITELEPGLTYNISVYAVISNILSL 

PITAKVATHLSTPQGLQFKTITETTVEVQWEPFSF 

SFDGWEISFIPKNNEGGVIAQVPSDVTSFNQTGLK 

PGEEYTVNWALKEQARSPPTSASVSTVIDGPTQI 

LVRDVSDTVAFVEWIPPRAKVDFILLKYGLVGGE 

GGRTTFRLQPPLSQYSVQALRPGSRYEVSVSAVR 

GTNESDSATTQFTTEIDAPKNLRVGSRTATSLDL 

EWDNSEAEVQEYKWYITLAGEQYHEVLVPRGI 

GPTTRATLTDLVPGTEYGVGISAVMNSQQSVPAT 

MNARTELDSPRDLMVTASSETSISLIWTKASGPID 

HYRITFTPSSGIASEVTVPKDRTSYTLTDLEPGAE 

YIISVTAERGRQQSLESTVDAFTGFRPISHLHFSH 

VTSSSVNITWSDPSPPADRJLILNYSPRDEEEEMME 

VSLDATKRHAVLMGLQPATEYIVNLVAVHGTVT 

SEPIVGSITTGIDPPKDITISNVTKDSVMVSWSPPV 

ASFDYYRVSYRPTQVGRLDSSVVPNTVTEFTITR 

LNPATEYEISLNSVRGREESERIC1LVHTAMDNP 

VDLIATN1TPTEALLQWKAPVGEVENYV1VLTHF 

AVAGET1LVDGVSEEFRLVDLLPSTHYTATMYAT 

NGPLTSGTISTNFSTLLDPPANLTASEVTRQSALIS 

WQPPRAEIET^YVLTYKSTDGSRKELIVDAEDTWI 

RLEGLLENTDYTVLLQAAQDTTWSSITSTAFTTG 

GRVFPHPQDCAQHLMNGDTLSGVYPIFLNGELS 

QKLQVYCDMTTDGGGWIVFQRRQNGQTDFFRK 

WADYRVGFGNVEDEFWLGLDNIHRITSQGRYEL 

RVDMRDGQEAAFASYDRFSVEDSRNLYKLRIGS 

YNGTAGDSLSYHQGRPFSTEDRDNDVAVTNCA 

MSYKGAWWYKNCHRTNLNGKYGESRHSQGIN 

WYHWKGHEFSIPFVEMKMRPYNHRLMAGRKRQ 

SLQF 


3175 


A 


2 


623 


RLQLPACPALSAAHPLALPSFSSQCHRAEARAAA 

AATAEGTMASGVTVNDEVIKVFNDMKVRKSST 

QEEKKRKKAVLFCLSDDKRQIIVEEAKQILVGDI 

GDTVEDPYTSFVKLLPLNDCRYALYDATYETKE 

SKKEDLVFIFWAPESAPLKSKMIYASSKDAIKKK 

FTGIKHEWQVNGLDDIKDRSTLGEKLGGNVVVS 

LEGKPL 


3176 


A 


99 


1567 


PRGCWSSCLDAMFRLNSLSALAELAVGSRWYH 

GGSQPIQIRRRLMMVAFLGASAVTASTGLLWKR 

AHAESPPCVDNLKSDIGDKGKNKDEGDVCNHEK 

KTADLAPHPEEKKKKJRSGFRDRKVMEYENRIRA 

YSTPDKIFRYFATLKVISEPGEAEVFMTPEDFVRS 

ITPNEKQPEHLGLDQYIIKRFDGKTEKISQEREKF 

ADEGSIFYTLGECGLISFSDYIFLTTVLS1TQRNFE 

IAFKMFDLNGDGEVDMEEFEQVQSnRSQTSMG 

MRHRDRPTTGNTLKSGLCSALTTYFFGADLKGK 

LTIKNFLEFQRKLQHDVLKLEFERHDPVDGRITE 

RQFGGMLLAYSGVQSKKLTAMQRQLKKHFKEG 

KGLTFQEVENFFTFLKNINDVDTALSFYHMAGAS 
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SEQID 
NO: 

• 


Method 


Predicted 

beginning 

nucleotide 

location 

correspondiog 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanf ne OCysteine, D-Aspartic Acid, 
&=Glutamic Acid, F=Phenylalanlne, G°Glycine, H=H.stidioe, 
l=Isoteucine t K»Lysine, L^Leucine, M»Methloolne, 
N=Asparagine f P^Prollne, Q=Clutamine t R«Arginine, S=Serioe, 
T=Tbreonine, V=Vahne, W^Tryptophan, Y=Tyrosine, 
X=Dnknown, *°Stop codon, /=possiblc nucleotide deletion, 
V=possible nucleotide insertion 










LDKVTMQQVARTVAKVELSDHVCDVVFALFDC 
DGNGELSNKEFVSIMKQRLMRGLEKPKDMGFTR 
LMQAMWKCAQETAWDFALPKQ 


3177 


A 


182 


648 


LGVVGSGAAVGGRQAARGAALGRRPMAAVLG 

ALGATRRLLAALRGQSLGLAAMSSGTHRLTAEE 

RNQAILDLKAAGWSELSERDAIYKEFSFHNFNQA 

FGFMSRVALQAEKMNHHPEWFNVYNKVQITLTS 

HDCGELTKKDVKLAKF1EKAAASV 


3178 


A 


8 


612 


ACGCRSFCGSTVMSLLLYYALPALGSYAMLSIFF 

LRRPHLLHTPRAPTFRIRLGAHRGGSGELLENTM 

EAMENSMAQRSDLLELDCQLTRDRVVVVSHDE 

NLCRQSGLNRDVGSLDFEDLPLYKEKLEVYFSPG 

HFAHGSDRRMVRLEDLFQRFPRTPMSVEIKGKN 

EELlREIAGLVRRYDRNEmWASEKSSVMKKCK 


3179 


A 


88 


1496 


QETSKMETLSFPRYNVAEIVIHIRNKILTGADGKN 

LTKl^LYPNPKPEVLHMIYMRALQIVYGIRLEHF 

YMMPVNSEVMYPHLMEGFLPFSNLVTHLDSFLPI 

CRVNDFETAD1LCPKAKRTSRFLSGIINFIHFREAC 

RETYMEFLWQYKSSADKMQQLNAAHQEALMK 

LERLDSVPVEEQEEFKQLSDGIQELQQSLNQDFH 

QKTIVLQEGNSQKKSNISEKTKRLNELKLSVVSL 

KEIQESLKTKIVDSPEKLKNYKEKMKDTVQKLK 

NARQEWEKYEIYGDSVDCLPSCQLEVQLYQKK 

IQDLSDNREKLASILKESLNLEDQIESDESELKKL 

KTEENSFKRLMTVKKEKLATAQFKINKKHEDVK 

QYKRTVffiDCNKVQEKRGAVYERVTTINHEIQKI 

RLGIQQLKDAADREKLKSQEIFLNLKTALEKYHD 

GIEKAAEDSYAKIDEKTAELKRKMFKMST 


3180 


A 


298 


7086 


GNMACWPQLRLLLWKNLTFRRRQTCQLLLEVA 

WPLFIFLIL1SVRLSYPPYEQHECHFPNKAMPSAG 

TLPWVQGIICNANNPCFRYPTPGEAPGVVGNFNK 

SrVARLFSDARRLLLYSQKDTSMKDMRKVLRTL 

QQKKSSSNLKLQDFLVDNETFSGFLYHNLSLPK 

STVDKMLRADVILHKVFLQGYQLHLTSLCNGSK 

SEEMIQLGDQEVSELCGLPREKLAAAERVLRSN 

MDILKPILRTLNSTSPFPSKELAEATKTLLHSLGT 

LAQELFSMRSWSDMRQEVMFLTNVNSSSSSTQI 

YQAVSRIVCGHPEGGGLKIKSLNWYEDNNYKAL 

FGGNGTEEDAETFYDNSTTPYCNDLMKNLESSPL 

SRITWKALKPLLVGKILYTPDTPATRQVMAEVNK 

TFQELAVFHDLEGMWEELSPKIWTFMENSQEMD 

LVRMLLDSRDNDHFWEQQLDGLDWTAQDIVAF 

LAKHPEDVQSSNGSVYTWREAFNETNQAIRTISR 

FMECVNLNKLEPIATEVWLINKSMELLDERKFW 

AGIVFTGITPGSIELPHHVKYKIRMGIDNVERTNK 

IKDGYWDPGPRADPFEDMRYVWGGFAYLQDW 

EQAJIRVLTGTEKKTGVYMQQMPYPCYVDDIFLR 

VMSRSMPLFMTLAWrYSVAVIIKGlVYEKEARLK 

ETMRIMGLDNSILWFSWFISSLIPLLVSAGLLWI 

LKLGNLLPYSDPSWFVFLSVFAVVTILQCFL1ST 

LFSRANLAAACGG1IYFTLYLPYVLCVAWQDYV 

GFTLKIFASLLSPVAFGFGCEYFALFEEQGIGVQW 

DNLFESPVEEDGFNLTTSVSMMLFDTFLYGVMT 

WYIEAVFPGQYGIPRPWYFPCTKSYWFGEESDEK 

SHPGSNQKRISEICMEEEPTHLKJLGVSIQNLVKVY 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCystdne, D-Aspartic Add, 
B=Clutamic Acid, ^Phenylalanine, G-Clydne, HHHistidine, 
I°Isoleucine, K=Lysine, L=Leudne, M=Methionlne, 
N=Asparagine, P=Prollne, Q=Glulamlne, R=Arginlne, S=Serlne, 
T=Threonine, V=Valine, W=Tryptophao, Y=Tyrosioe, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V^possible nucleotide insertion 










RDGMKVAVDGLALNFYEGQ1TSFLGHNGAGKTT 

TMSILTGLFPPTSGTAYILGKDIRSEMSTTRQNLG 

VCPQHNVLFDMLTVEEHIWFYARLKGLSEKHVK 

AEMEQMALDVGLPSSKLKSKTSQLSGGMQRKLS 

VALAFVGGSKVVILDEPTAGVDPYSRRGIWELLL 

KYRQGRTOLSTHHMDEADVLGDRIAnSHGKLCC 

VGSSLFLKNQLGTGYYL1XVKKDVESSLSSCRNS 

SSTVSYLKKEDSVSQSSSDAGLGSDHESDTLTID 

VSAISNLERKHVSEARLVEDIGHELTYVLPYEAA 

KEGAFVELFHEIDDRLSDLGISSYGISETTLEEIFL 

KVAEESGVDAETSDGTLPARRNRRAFGDKQSCL 

RPFTEDDA ADPNDSDIDPESRETDLLSGMDGKGS 

YQVKGWKLTQQQFVALLWKRLLIARRSRKGFF 

AQIVLPAVFVCIALVFSLIVPPFGKYPSLELQPWM 

YNEQYTFVSNDAPEDTGTLELLNALTKDPGFGT 

RCMEGNPIPDTPCQAGEEEWTTAPVPQTIMDLFQ 

NGNWTMQNPSPACQCSSDKIKKMLPVCPPGAGG 

LPPPQRKQNTADILQDLTGRN1SDYLVKTYVQIIA 

KSLKNKIWVNEFRYGGFSLGVSNTQALPPSQEV 

NDATKQMKXHLKLAKDSSADRFLNSLGRFMTG 

LDTRNNVKVWFNNKGWHA1SSFLNVINNAILRA 

NLQKGENPSHYG1TAFNHPLNLTKQQLSEVAPM 

TTSVDVLVSICVIFAMSFVPASFVVFLI'QERVSKA 

KHLQFISGVKPVIYWLSNFVWDMCNYVVPATLV 

IUF1CFQQKSYVSSTNLPVLALLLLLYGWSITPLM 

YPASFVFKIPSTAYWLTSVNLFIGINGSVATFVL 

ELFTDNKLNNINDILKSVFLIFPHFCLGRGLIDMV 

KNQAMADALERFGENRFVSPLSWDLVGRNLFA 

MAVEGVVFFLITVLIQYRFFIRPRPVNAKLSPLND 

EDEDVRRERQRBLDGGGQNDILEIKELTKIYRRK 

RKPAVDRICVGIPPGECFGLLGVNGAGKSSTFKM 

LTGDTTVTRGDAFLNRNSILSN1HEVHQNMGYCP 

QFDAITELLTGREHVEFFALLRGVPEKEVGKVGE 

WAIRKLGLVKYGEKYAGNYSGGNKRKLSTAMA 

LIGGPPVVFLDEPTTGMDPKARRFLWNCALSVV 

KEGRSWLTSHSMEECEALCTRMAIMVNGRFRC 

LGSVQHLK>niFGDGYtrVVRIAGSNPDLKPVQDF 

FGLAFPGSVPKEKHRNMLQYQLPSSLSSLAR1FSI 

LSQSKKRLfflEDYSVSQTTLDQVFVNOFAKDQSDD 

DHLKDLSLHKNQTWDVAVLTSFLQDEKVKESY 

V 


3181 


A 


215 


1367 


PPATSQAALPEALSKGRETPRPATHPARSQDVRP 

LSCPFDFLRDNVEWSEEQAAAAERKVQENSIQR 

VCQEKQVDYEINAHKYWNDFYKIHBNGFFKDR 

HWLFTEFPELAPSQNQNHLKDWFLENKSEVPEC 

RNNEDGPGLIMEEQHKCSSKSLEHKTQTPPVEEN 

VTQKISDLE1CADEFPGSSATYRILEVGCGVGNTV 

FPELQTNNDPGLFVYCCDFSSTAIELVQTNSEYDP 

SRCFAFVHDLCDEEKSYPVPKGSLDniLIFVLSAl 

VPDKMQKAINRLSRLLKPGGMVLLRDYGRYDM 

AQLRFKKGQCLSGNFYVRGDGTRVYFFTQEELD 

TLFITAGLEKVQNLVDRRLQVNRGKQLTMYRV 

WIQCKYCKPLLSSTS 


3182 


A 


3 


1289 


GSETQHLPRDPQHLPWDPQQHQDRRRPELFHAF 
ARDSAPPPSMVLAAETTSQQERLQAIAEKRKRQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D=Aspartic Add, 
E=Clutamie Acid, F-Pheoylalanine, G=Clycioe, H=Hbtidine, 
l=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R°Arginlne, S=Serine, 
T^Tbreooine, V=Valine, W=Tryptopha n, Y=Tyroslne, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
V=possible nucleotide insertion 










AEIENKRRQLEDERRQLQHLKSKALRERWLLEG 

TPSSASEGDEDLRRQMQDDEQKTRLLEDSVSRLE 

KGIEVLERGDSAPAAAKENAAAPSPVRAPAPSPA 

KEERKTEVVMNSQQTPVGTPKDKRVSNTPLRTV 

DG SPMMKAAMYS VEITVEKDKVTGETRVLSSTT 

LLPRQPLPLGIKVYEDETKVVHAVDGTAENGIHP 

LSSSEVDELIHKADEVTLSEAGSTAGAAETRGAV 

EGAARTTPSRREITGVQAQPGEATSGPPGIQPGQE 

PPVTMIFMGYQNVEDEAETKKVLGLQDTITAEL 

WIEDAAEPKEPAPPNGSAAEPPTEAASREENQA 

GPEATTSDPQDLDMKKHRCKCCS1M 


3183 


A 


333 


1931 


IAPTGGSHSEIQKQLGSGGDSSSQRRAERRTEPRS 

APRPRWGRSARSPGAHKLPGPPRRRDPGAWARL 

EAAAAHRHSRGSMGRRMRGAAATAGLWLLAL 

GSLLALWGGLLPPRTELPASRPPEDRLPRRPARS 

GGPAPAPRFPLPPPLAWDARGGSLKTFRALLTLA 

AGADGPPRQSRSEPRWHVSARQPRPEESAAVHG 

GVFWSRGLEEQVPPGFSEAQAAAWLEAARGAR 

MVALERGGCGRSSNRLARFADGTRACVRYGINP 

EQIQGEALSYYLARLLGLQRHVPPLALARVEAR 

GAQWAQVQEELRAAHWTEGSVVSLTRWLPNLT 

DVVVPAPWRSEDGRLRPLRDAGGELANLSQAEL 

VDLVQWTDLILFDYLTANFDRLVSNLFSLQWDP 

RVMQRATSNLHRGPGGALVFLDNEAGLVHGYR 

VAGMWDKYNEPLLQSVCVFRERTARRVLELHR . 

GQDAAARLLRLYRRHEPRFPELAALADPHAQLL 

QRRLDFLAKH1LHCKAKYGRRSGDLVSPGGKER 

DLGLGYG 


3184 


A 


1 


1004 


GSTHASADAWAQWFCTEALVMGAPVWYLVAA 

ALLVGF1LFLTRSRGRAASAGQEPLHNEELAGAG 

RVAQPGPLEPEEPRAGGRPRRRRDLGSRLQAQR 

RAQRVAWAEADENEEEAVILAQEEEGVEKPAET 

HLSGKIGAKKLRKLEEKQARKAQREAEEAEREE 

RKRLESQREAEWKKEEERLRLEEEQKEEEERKA 

REEQAQREHEEYLKLKEAFVVEEEGVGETMTEE 

QSQSFLTEFINYIKQSKVVLLEDLASQVGLRTQD 

TINRIQDLLAEGTITGVIDDRGKFTVITPEELAAVA 

NFIRQRGRVS1AELAQASNSLIAWGRESPAQAPA 


318S 


A 


2981 


7173 


CLLAGKFSSTLYETGGCDMSLVNFEPAARRASNI 

CDTDSHVSSSTSVRFYPHDVLSLPQIRLNRLLTBD 

TDLLEQQD1DLSPDLAATYGPTEEAAQKVKHYY 

RFW1LPQLW1GINFDRLTLLALFDRNREELENVLA 

VILA1LVAFLGS1LLIQGFFRD1WVFQFCLVIASCQ 

YSLLKSVQPDSSSPRHGHNRIIAYSRPVYFCICCG 

LIWLLDYGSRNLTATKFKLYGITFTNPLVFISARD 

LVIVFTLCFPIVFFIGLLPQVNTFVMYLCEQLDIH1 

FGGNATTSLLAALYSFICSIVAVALLYGLCYGAL 

KDSWDGQHIPVLFSIFCGLLVAVSYHLSRQSSDP 

SVLFSLVQSKIFPKTEEKNPEDPLSEVKDPLPEKL 

RNSVSERLQSDLWCrVIGVLYFAIHVSTVFTVLQ 

PALKYVLYTLVGFVGFVTHYVLPQVRKQLPWH 

CFSHPLLKTLEYNQYEVRNAATMMWFEKLHVW 

LLFVEKNIIYPLIVLNELSSSAET1ASPKKLNTELG 

ALMITVAGLKLLRSSFSSPTYQYVTVEFTVLFFKF 

DYE AFSETMLLDLFFMSELFNKL WELL YKLQFVY 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E-=Glutamic Add, F°Pbenylalanine, G<=Glycine, H=Hlstldlne, 
I°Isoleucine, K=Lysine, LpLcudne, M=Methioolne, 
N=Asparagine, P=Prollne, Q=Glutaraine, R=Arginlne, S=Serlne, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=6top codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










TY1APWQITWGSAFHAFAQPFAVPHSAMLFIQAA 

VSAFFSTPLNPFLGSABFITSYVRPVKFWERDYNT 

KRVDHSNTRLASQLDRNPGTYCQQREVEA1TEG 

VEEDEGFCCCEPGHIPHMLSFNAAFSQRWLAWE 

VIVTKYILEGYSITDNSAASMLQVFDLRKVLTTY 

YVKGIIYYVTTSSKLEEWLANETMQEGLRLCAD 

RNYVDVDPTFNPN1DEDYDHRLAGISRESFCVIY 

LNWffiYCSSRRAKPVDVDKDSSLVTLCYGLCVL 

GRRALGTASHHMSSNLESFLYGLHALFKGDFRIS 

SIRDEWIFADMELLRKVVVPGIRMSIKLHQDHFT 

SPDEYDDPTVLYEAIVSHEKNLV1AHEGDPAWRS 

AVLANSPSLLALRHVMDDGTNEYKIIMLNRRYL 

SFRVEKVNKECVRGLWAGQQQELVFLRNRNPER 

GSIQNAKQALRNMINSSCDQPIGYPIFVSPLTTSY 

SDSHEQLKDILGGP1SLGNIRNFIVSTWHRLRKGC 

GAGCNSGGNIEDSDTGGGTSCTGNNATTANNPH 

SNVTQGSIGNPGQGSGTGLHPPVTSYPPTLGTSHS 

SHSVQSGLVRQSPARASVASQSSYCYSSRHSSLR 

MSTTGFVPCRRSSTSQISLRNLPSSIQSRLSMVNQ 

MEPSGQSGLACVQHGLPSSSSSSQSIPACKHHTL 

VGFLATEGGQSSATDAQPGNTLSPANNSHSRKA 

EVIYRVQIVDPSQILEGINLSKRKELQWPDEGIRL 

KAGRNSWKDWSPQEGMEGHVIHRWVPCSRDPG 

TRSHTOKAVLLVQIDDKYVTVIETGVLELGAEV j 


3186 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 

DGVIKEVNVSPCPTQPCQLSKGQSYS\WVTFTSN 

IQSKSSKAWHGILMGVPVPFPIPEPDGCKSGINC 

PIQKDKTYSYLNKLPVKSEYPSIKLWEWQLQDD 

KNQSLFCWEIPVQIVSHL 


3187 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 

DGVnCEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 

IQSKSSKAWHGILMGVPVPFPIPEPDGCKSGINC 

PIQKDKTYSYLNKLPVKSEYPSIKLVVEWQLQDD 

KNQSLFCWE1PVQIVSHL 


3188 


A 


2 


3483 


PRVRTKLILLVNDKKRYERYGGGPKRLGRDVEM 

EEMIEQLQEKVHELEKQNDTLKNRLISAKQQLQT 

QGYRQTPYNNVQSRINTGRRKANENAGLQECPR 

KGIKFQDADVAETPHPMFTKYGNSLLEEARGEIR 

NLENVIQSQRGQIEELEHLAEILKTQLRRKENEIE 

LSLLQLREQQATDQRSN1RDNVEMIKLHKQLVE 

KSNALSAMEGKFIQLQEKQRTLKISHDALMANG 

DELNMQLKEQRLKCCSLEKQLHSMKFSERRIEEL 

QDRINDLEKERELLKENYDKLYDSAFSAAHEEQ 

WKLKEQQLKVQIAQLETALKSDLTDKTEILDRL 

KTERDQNEKLVQENRELQLQYLEQKQQLDELKK 

RTKLYNQENDINADELSEALLLIKAQKEQKNGDL 

SFLVKVDSEINKDLERSMRELQATHAETVQELEK 

TRNMLIMQHKINKJDYQMEVEAVTRKMENLQQD 

YELKVEQYVHLLD1RAARIHKLEAQLKDIAYGTK 

QYKFKPEIMPDDSVDEFDET1HLERGENLFEIHIN ' 

KVTFSSEVLQASGDKEPVTFCTYAFYDFELQTTP 

VVRGLHPEYNFTSQYLVHVNDLFLQYIQKNTITL 

EVHQAYSTEYET1AACQLKFHEILEKSGRIFCTAS 

LIGTKGD1PNFGTVEYWFRLRVPMDQAIRLYRER 

AKALGY1TSNFKGPEHMQSLSQQAPKTAQLSSTD 
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SEQlD 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamlc Acid, ^Phenylalanine, G=Clyclne, H=Histidine, 
h=Isoleucine, K=Lysine, L=Leuclne, M=Methlonioe, 
N=Asparagine, P=Prollne, Q=Glutamine, R=Arglnine, S=Serlne, 
T=Threonine, V=Vallne, W^Tryptophan, Y=1>roslne, 
X=Unknown, *=Slop codon,H>»» ible nucleotide deletion, 
\=possible nucleotide insertion 










STDGNLNELHITIRCCNHLQSRASHLQPHPYWY 

KFFDFADHDTAIIPSSNDPQFDDHMYFPVPMNM 

DLDRYLKSESLSFYVFDDSDTQENIYIGKVNVPLI 

SLAHDRCISGBFELTDHQKHPAGTIHV1LKWKFA 

YLPPSGSITTEDLGNFIRSEEPEWQRLPPASSVST 

LVLAPRPKPRQRLTPVDKKVSFVDIMPHQSDVSQ 

EGSVDEVKENTEKMQQGKDDVSLLSEGQLAEQS 

LASSEDETE1TEDLEPEVEEDMSASDSDDCIIPGPI 

SKNIKQPSEKDUEIIALSLNDSQVTMDDTIQKLFV 

ECRFYSLPAEETPVSLPKPKSGQWVYYNYSNVIY 

VDKENNKAKRDILKAILQKQEMPNRSLRFTVVS 

DPPEDEQDLECEDIGVAHVDLADMFQEGRDLIE 

QNIDVFDARADGEGIGKLRVTVEALHALQSVYK 

QYRDDLEA 


3189 


A 


476 


1175 


MKGSGWHLRSGMVGTLITTILPHWRRTAHVGTN 

ILTAVSYLKGLWMECVWHSTGIYQCQIYRSLLA 

LPQDLQAARALMGISCLLSGIACACAVIGMKCTR 

CAKGTPAKTTFAILGGTLFILAGLLCMGAVSWTT 

NDWQNFYNPLLPSGMKFEIGQALYLGF1SSSLSL 

IGGTLLCLSCQDEAPYRPYQAPPRATTTTANTAP 

AYQPPAAYKDNRAPSVTSATHSGYRLNDYV 


3190 


A 


267 


1037 


DRMAWQGLVLAACLLMFPSTTADCLSRCSLCA 

VKTQDGPKPINPLICSLQCQAALLPSEEWERCQSF 

LSFFTPSTLGLNDKEDLGSKSVGEGPYSELAKLS 

GSFLKELEKSKFLPSISTKENTLSKSLEEKLRGLS 

DGFREGAESELMRDAQLNDGAMETGTLYLAEE 

DPKEQVKRYGGFLRKYPKRSSEVAGEGDGDSM 

GHEDLYKRYGGFLRRIRPKXKWDNQKRYGGFLR 

RQFKVVTRSQEDPNAYSGELFDA 


3191 


A 


29 


574 


GTSAGAQTKGALCQLKVPTEKLPSPLPTMADEID 

FTTGDAGASSTYPMQCSALRKNGFWLKGRPCK 

IVEMSTSKTGKHGHAKVHLVGIDIFTGKKYEDIC 

PSTHNMDVPNKRNDYQLICIQDGYLSLLTETGE 

VREDLKLPEGELGKEBEGKYNAGEDVQVSVMCA 

MSEEYAVAKPCK ! 


3192 


A 


105 


1661 


KVSADGMQSCESSGDSADDPLSRGLRRRGQPRV 

WIGAGLAGLAAAKALLEQGFTDVTVLEASSHIG 

GRVQSVKLGHATFELGATW1HGSHGNPIYHLTE 

ANGLLEETTDGERSVGRISLYSKNGVACYLTNH 

GRRIPKDWEEFSDLYNEVYNLTQEFFRHDKPVN 

AESQNSVGVFTREEVRNRIRNDPDDPEATKRLKL 

AMIQQYLKVESCESSSHSMDEVSLSAFGEWTEIP 

GAHHIIPSGFMRVVELLAEGIPAHVIQLGKPVRCI 

HWDQASARPRGPEffiPRGEGDHNHDTGEGGQGG 

EEPRGGRWDEDEQWSVWECEDCELIPADHVIV 

TVSLGVLKRQYTSFFRPGLPTEKVAAIHRLGIGTT 

DKIFLEFEEPFWGPECNSLQFVWEDEAESHTLTY 

PPELWYRKICGFDVLYPPERYGHVLSGW1CGEEA 

LVMEKCDDEAVAEICTEMLRQFTGNPN1PKPRR1 

LRSAWGSNPYFRGSYSYTQVGSSGADVEKLAKP 

LPYTESSKTATK 


3193 


A 


1 


1928 


QLGTRRCLRGDKVTNAMQDFLVTNLEPRFIEPQT 
ANLSWFKDSNSTTPLIFVLSPGTDPAADLYKFA 
EEMKFSKKLSAISLGQGQGPRAEAMMRSSIERGK 
WWFQNCHLAPSWMPALERLIEHINPDKVHRDF 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

locution 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=-Aspartic Acid, 
E°Glulamlc Acid, F=Phenylolonine, G=Glyclne, H°Histldine, 
I=Isoleucine, K^Lysine, L=Leucine, M=Mttblonine, 
N=Asparagine, P=Prollne, Q=Glutamlne, R=Arglnlne, S=Serine, 
T°Threonine, V=Valioe, W=Tryptophan, Y=Tyroslne, 
X°Unknown, *=Stop codon, /^possible nucleotide deletion, 
possible nucleotide insertion 










RLWLTSLPSNKFPVSILQNGSKMTIEPPRGVRAN 
LLKSYSSLGBDFLNSCHKVMEFKSLLLSLCLFHG 
NALERRKFGPLGFNIPYEFTDGDLRICISQLKMFL 
DEYDD1PYKVLKYTAGEINYGGRVTDDWDRRCI 
MNILEDFYNPDVLSPEHSYSASGIYHQIPPTYDLH 
GYLSYIKSLPLNDMPEBFGLHDNANITFAQNETFA 
LLGTI1QLQPKSSSAGSQGREEIVEDVTQNILLKVP 
EPINLQWVMAKYPVLYEESMNTVLVQEVIRYNR 
LLQV1TQTLQDLLKALKGLWMSSQLELMAASL 
YNNTVPELWSAKAYPSLKPLSSWVMDLLQRLDF 
LQAWIQDGIPAVFWISGFFFPQAFLTGTLQNFAR 
KFVISIDTISFDFKVMFEAPSELTQRPQVGCYIHG 
LFLEGARWDPEAFQLAESQPKELYTTEMAVTWLL 
. PTPNRKAQDQDFYLCPIYKTLTRAGTLSTTGHST 
NYVIAVEIPTHQPQRHWIKRGVALICALDY 


3194 


A 


1 


1023 


DGWTPVHAAVDTGNVDSLKLLMYHRIPAHGNS 

FNEEESESSVFDLDGGEESPEGISKPVVPADLINH 

ANREGWTAAH1AASKGFKNCLEILCRHGGLEPE 

RRDKCNRTVHDVATDDCKHLLENLNALKIPLRIS 

VGEIEPSNYGSDDLECENTICALNIRKQTSWDDFS 

KAVSQALTNHFQAISSDGWWSLEDVTGhlNTrDS 

NIGLSARSIRSITLGNVPWSVGQSFAQSPWDFMR 

KhfKAEHITVLLSGPQEGCLSSVTYASMIPLQMM 

QNYLRLVEQYHNVIFHGPEGSLQDYIVHQLALCL 

KHRQMGWQDSPVEIVEELEVGCWFFPREQLLRT 

CSLVA 


3195 


A 


1 


1809 


MAASAQVSVTFEDVAVTFTQEEWGQLDAAQRT 

LYQEVMLETCGLLMSLGCPLFKPELIYQLDHRQE 

LWMATKDLSQSSYPGDNTKPKTTEPTFSHLALPE 

EVLLQEQLTQGASKNSQLGQSKDQDGPSEMQEV 

HLK1GIGPQRGKLLEKMSSERDGLGSDDGVCTKI 

TQKQVSTEGDLYECDSHGPVTDALIREEKNSYK 

CEECGKVFKKNALLVQHERIHTQVKPYEGTECG 

KTFSKSTHLLQHLHHTGEKPYKCMECGKAFNRR 

SHLTRHQRIHSGEKPYKCSECGKAFTHRSTFVLH 

HRSHTGEKPFVCKECGKAFRDRPGFIRHYIIHTGE 

KPYECIECDSCGKAFNRRSYLTWHQQIHTGVKPF 

ECNECGKAFCESADLIQHYIIHTGEKPYKCMECG 

KAFNRRSHDLKQHQRIHTGEKPYECSECGKAFTH 

CSTFVLHKRTHTGEKPYECKECGKAFSDRADLIR 

HFSIHTGEKPYECVECGKAFNRSSHLTRHQQIHT 

GEKPYECIQCGKAFCRSANLIRHSIIHTGEKPYEC 

SECGKAFNRGSSLTHHQRfflTGRNPTTVTDVGRP 

FMTAQTSVNIQELLLGKEFLNITTEENLW 


3196 


A 


1400 


264 


VGFWERPLRSSRWFRRSLRRWEMLARAARGTG 

ALLLRGSLLASGRAPRRASSGLPRNTWLFVPQQ 

EAWWERMGRFHR1LEPGLNILIPVLDRIRYVQSL 

KE1VINVPEQSAVTLDNVTLQIDGVLYLRIMDPY 

KASYGVEDPEYAVTQLAQTTMRSELGKLSLDKV 

FRERESLNASIVDAINQAADCWGIRCLRYEIKDIH 

VPPRVKESMQMQVEAERRKRATVLESEGTRESA 

INVAEGKKQAQILASEAEKAEQINQAAGEASAVL 

AKAKAKAEAIRILAAALTQHNGDAAASLTVAEQ 

YVSAFSKLAKDSNTILLPSNPGDVTSMVAQAMG 

VYGALTKAPVPGTPDSLSSGSSRDVQGTDASLDE 



281 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanioe OCysteinc, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G°Glycine, H=Histidine, 
I=lsoteucine, K=Lyslne, L=Leucioe, M=Methionine, 
N=Asparaglne, P=Proline, Q=Glutamine, R=Arglnlne, S"Serine, 
T=Threonlne, V=Vallne, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=-posslble nucleotide insertion 










ELDRVKMS 


3197 


A 


66 


3632 


LWECAAAAAGQRDGGVTLFLKGRVLGRRCAAS 

LFAREVCVSTSSSRPACFLHCARARGEQMHQMA 

SGVGSMKRSPRKMWRPGEKKEPQGVVYEDVRD 

DTEDFKEPLKVVFEGSAYGLQNFNKQKKLKTCD 

DMDTFFLHYAAAEGQBELMEKJTRDSSLEVLHE 

MDDYGNTPLHCAVEKNQffiSVKFLLSRGANPNL 

ROTNMMAPLHIAVQGMNNEVMKVLLEHRTDDV 

NIJEGENGNTAVIIACTTNNSEALQE.LNKGAKPC 

KSNKWGCFPIHQAAFSGSKECMEIILRFGEEHGY 

SRQLH1KFMNNGKATPLHLAVQNGDLEMIKMCL 

DNGAQIDPVEKGRCTAIHFAATQGATEIVKLMIS 

SYSGSVDIVNTTDGCHETMLHRASLFDHHELAD 

YLISVGADINKIDSEGRSPLE.ATASASWNIVNLL 

LSKGAQVDIKDNFGRNFLHLTVQQPYGLKNLRP 

EFMQMQQIKELVMDEDNDGCTPLHYACRQGGP 

GSVNNLLGFNVSIHSKSKDKKSPLHFAASYGRIN 

TCQRLLQDISDTRLLNEGDLHGMTPLHLAAKMG 

HDKWQLLLKKGALFLSDHNGWTALHHASMGG 

YTQTMKVILDTNLKCTDRLDEDGNTALHFAARE 

GHAKAVALLLSHNADIVLNKQQASFLHLALHNK 

RKEWLTURSKRWDECLKIFSHNSPGNKCPrTEM 

1EYLPECMKVLLDFCMLHSTEDKSCRDYYIEYNF 

KYLQCPLEFTKKTPTQDVIYEPLTALNAMVQNN 

RIELLNHPVCKEYLLMKWLAYGFRAHMMNLGS 

YCLGLIPMTILVVNIKPGMAFNSTGIINETSDHSEI 

LDTTNSYLIKTCMILVFLSSIFGYCKEAGQIFQQK 

RNYFMDISNVLEWI1YTTGIIFVLPLFVEIPAHLQ 

WQCGAIAVYFYWMNFLLYLQRFENCGIFIVMLE 

VILKTLLRSTVVFIFLLLAFGLSFYILLNLQDPFSS 

PLLSIIQ1TSMMLGDINYRESFLEPYLRNELAHPV 

LSFAQLVSFTIFVPIVLMNLL1GLAVGDIAEVQKH 

ASLKR1AMQVELHTSLEKKLPLWFLRKVDQKSTI 

VYPNKPRSGGMLFH1FCFLFCTGEIRQEIPNADKS 

LEMEDuKQKYRLKDLTFLLEKQHELIKLnQKMEn 

SETEDDDSHCSFQDRFKKEQMEQRNSRWNTVLR 

AVKAKTHHLEP 


3198 


A 


51 


2177 


KEKSLHH VDQRPPL WHPGRPG TSQS A AMNAS SE 

GESFAGSVQIPGGTTVLVELTPDIHICGICKQQFN 

NLDAFVAHKQSGCQLTGTSAAAPSTVQFVSEET 

VPATQTQTTTRTlTSETQTITVSAPEFVFEHGYQT 

YLPTESNENQTATV1SLPAKSRTKKPTTPPAQKRL 

NCCYPG CQFKTA YGMKDMERHLKIHTGDKPHK 

CEVCGKCFSRKDKLKTHMRCHTGVKPYKCKTC 

DYAAADSSSLNKHLRIHSDERPFKCQICPYASRN 

SSQLTVHLRSHTGDAPFQCWLCSAKFKISSDLKR 

HMRVHSGEKPFKCEFCNVRCTMKGNLKSHIRIK 

HSGNNFKCPHCAFLGDSKATLRKHSRVHQSEHR 

EKCSECS YSCSSKAALRIHERIHCTVRPFKCNY CS 

FDSKQPSNLSKHMKKFHGDMVKTEALERKDTG 

RQSSRQVAKLDAKKSFHCDICDASFMREDSLRS 

HKRQHSEYNESKNSDVTVLQFQIDPSKQPATPLT 

VGHLQVPLQPSQVPQFSEGRVKITVGHQVPQANT 

rVQAAAAAVNIVPPALVAQNPEELPGNSRLQILR 

QVSLIAPPQSSRCPSEAGAMTQPAVLLTTHEQTD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A D Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, H°Histidine, 
I-=>lsoleudne, K^Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Prollne, Q=Glutamine, R=Argioine, S=Serine, 
T<=Threonine, V=Valine, W<*Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










GATLHQTLIPTASGGPQEGSGNQTFITSSG1TCTD 

FEGLNALIQEGTAEVTWSDGGQNIAVATTAPPV 

FSSSSQQELPKQTYSnQGAAHPALLCPADSIPD 


3199 


A 


13 


2247 


QSFHSMEGDPSGLPLLARGASCYSLICPCPRPAD 

WSILQGTDWSILQSADWCIYNPLARHRALTGVFL 

QSADWCTYNPLARQKSSPSPHSTQEVQLASPLTR 

RPNKKDSAERNHRPAREGSVAQRQPhlPAALEKA 

EPAARKRNEREGGGSQEPGREHSLEKGYWAPGL 

GPDPSMCSKQVDPSEGASSHLKHRGGSRAAHLE 

VRRLLRRLVGALVAEAGFCYVQVAEGQRWGV 

LEVAEAAAAPVQHEPTAAVATQSRWFPRGTRPG 

LCSLPIAVAALLCPGSGPGAQSGLEFVERPPPSPL 

AWLARWPLPPPAGRCPRDAPEARVPEKARAEG 

SERENNYGCGWGGEMTTLVLDNGAYNAKIGY 

SHENVSVIPNCQFRSKTARLKTFTANQIDEIKDPS 

GLFYILPFQKGYLVNWDVQRQVWDYLFGKEMY 

QVDFLDTNDITEPYFNFTSIQESMNEILFEEYQFQ 

AVLRVNAGALSAHRYFRDNPSELCC1IVDSGYSF 

TH1VPYCRSKKKKEAI1RINVGGKLLTNHLKEIISY 

RQLHVMDETHVINQVKEDVCYVSQDFYRDMD1 

AKLKGEENTVMIDYVLPDFSTIKKGFCKPREEMV 

LSGKYKSGEQILRLANERFAVPEILFNPSD1G1QE 

MGIPEAIVYSIQNLPEEMQPHFFKNIVLTGGNSLF 

PGFPJDRVYSEVRCLTPTDYDVSVVLPENP1TYAW 

EGGKL1SENDDFEDMWTREDYEENGHSVCEEK 

FDI 


3200 


A 


3 


307 


AVQRJRHEMN1FRLTGDLSHLAAIVILLLKIWKTR 

SCAGISGKSQLLFALVFTTRYLDLFTSF1SLYNTS 

MKVWYAIHRNVFHLQCTGLWTLNLCQLCIFN 


3201 


A 


1 


469 


IRHEGRGQRGKMELVQVLKRGLQQITGHGGLRG 

YLRVFFRTNDAKVGTLVGEDKYGNKYYEDNKQ 

FFGRHRWVVYTTEMNGKNTFWDVDGSMVPPE 

WHRWLHSMTDDPPTTKPLTARKFiWTNHKFNVT 

GTPEQYVPYSTTRKKIQEW1PPSTPYK 


3202 


A 


144 


840 


NSSQRIMATHALEIAGLFLGGVGMVGTVAVTVM 
PQWRVSAFIENN1WFENFWEGLWMNCVRQANI 
RMQCKIYDSLLALSPDLQAARGLMCAASVMSFL 
AFMMADLGrvlKCTRCTGDNEKVKAHILLTAGnFn 
TGMWLIPVSWVANAIIRDFYNSIVNVAQKRELG 
EALYLGWTTALVLIVGGALFCCVFCCNEKSSSYR 
YSIPSHRTTQKSYHTGKKSPSVYSRSQYV 


3203 


A 


2 


473 


KYRYRRPYPVMRKICQVGPAGLAFILNISPVAHR 
VALCHLAGCQEQAAWYHTLQILFFLVSAYFFSCP 
VPEKYFPGSCDIVGHGHQIFHAFLSICTLSQLEAIL 
LDYQGRQEIFLQRHGPLSVHMACLSFFFLAACSA 
ATAALLRHK VKARLTKKD S 


3204 


A 


1808 


668 


PESAPLPAFISSRILPAAWRNWCSYWTRTISCHV 

QNGTYLQRVLQNCPWPMSCPGSSYRTVVRPTYK 

VMYKIVTAREWRCCPGHSRVSCEEVAGSSASLE 

PMWSGSTMRRMALRPTAFSGCLNCSKVSELTER 

LKVLEAKMTMLTVIEQPVPPTPATPEDPAPLWGP 

PPAQGSPGDGGLQDQVGAWGLPGPTGPKGDAG 

SRGPMGMRGPPGDPLLSNTFTETNNHWPQGPTG 

PPGPPGPMGPPGPPGPTGVPGSPGHIGPPGPTGPK 

GISGHPGEKGERGLRGEPGPQGSAGQRGEPGPKG 
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SEQD) 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
correspondipg 
to first amino ' 
acid residue of .' 

oeotide 
is«p nut- 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystelne, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, C=Glycioe, H=Hijtidlne, 
Msoleuclne, K=Lysioe, LpLeudne, M=Metbionloe, 
N=Asparagine, P°Proll ne, Q=Glotamlne, R=Argintne, S=Serine, 
T=Tbreonlne, V=VaIlne, W=Tryptophan, Y"Tyroslne, 
X=l)nknown, »=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DPGEKSHWGEGLHQLREALKILAERVLILETMIG 
LYEPELGSGAGPAGTGTPSLLRGKRGGHATNYRI 
VAPRSRDERG 


3205 


A 


2810 


1652 


RTSTQKWQSVFNDSQEHLERFYCNPENDRMRM 

KYGGQEFWADLNAMNVYETTEFDQLRRLSTPPS 

SNWSIYHTV WKFTCRDHFG WRE YPES VIRLIEE 

ANSRGLKEVRFMMWNNHY1LHNSFFRREIKRRP 

LFRSCFILLPYLQTLGGyPTQAPPPLEATSSSQIICP 

DGVTSANFYPETWVYMHPSQDnQVPVSAEDKS 

YRUYNLFHKTVPEFKYRILQILRVQNQFLWEKY 

KRKKEYMNRKMFGRDRIINERHLFHGTSQDVVD 

GICKHNFDPRVCGKHATMFGQGSYFAKKASYSH 

NFSKKSSKGVHFMFLAKVLTGRYTMGSHGMRR 

PPPVNPGSVTSDLYDSCVDNFFEPQIFVIFNDDQS 

YPYFVIQYEEVSNTVSI 


3206 


A 


297 


4500 


CLVDSKLWKGARSVYHQLFMSSLLMDLKYKKL 

FAVRFAKNYERLQSDYVTDDHDREFSVADLSVQ 

1FTVPSLARMLITEENLMSIIIKTFMDHLRHRDAQ 

GRFQFERYTALQAFKFRRVQSLILDLKYVLISKPT 

EWSDELRQKFLEGFDAFLELLKCMQGMDPITRQ 

VGQHIEMEPEWEAAFTLQMKLTHVISMMQDWC 

ASDEKVLIEAYKKCLAVLMQCHGGYTDGEQPIT 

LSICGHSVET1RYCVSQEKVSIHLPVSRLLAGLHV 

LLSKSEVAYKFPELLPLSELSPPMLIEHPLRCLVL 

CAQVHAGMWRRNGFSLVNQIYYYHNVKCRRE 

MFDKDVVMLQTGVSMMDPNHFLMIMLSRFELY 

QIFSTPDYGKRFSSEITHKDVVQQNNTLIEEMLYL 

IIMLVGERFSPGVGQVNATDEIKREI1HQLSIKPM 

AHSELVKSLPEDENKETGMESVEEAVAHFKKPGL 

TGRGMYELKPECAKEFNLYFYHFSRAEQSKAEE 

AQRKLKRQNREDTALPPPVLPPFCPLFASLVNILQ 

SDVMLCIMGTILQWAVEHNGYAWSESMLQRVL 

HLIGMALQEEKQHLENVTEEHWTFTFTQKJSKP 

GEAPKNSPSILAMLETLQNAPYLEVHKDMIRW1L 

KTFNAVKKMRESSPTSPVAETEGTIMEESSRDKD 

KAERKRKAEIARLRREKIMAQMSEMQRHFIDEN 

KELFQQTLELDASTSAVLDHSPVASDMTLTALGP 

AQTQVPEQRQFVTCILCQEEQEVKVESRAMVLA 

AFVQRSTVLSKNRSKFIQDPEKYDPLFMHPDLSC 

GTHTSSCGHIMHAHCWQRYFDSVQAKEQRRQQ 

RLRLHTSYDVENGEFLCPLCECLSNTVIPLLLPPR 

N1FNNRLNFSDQPNLTQWIRT1SQQIKALQFLRKE 

ESTPNNASTKNSENVDELQLPEGFRPDFRPKIPYS 

ESDCEMLTTFGTATYKVGLKVHPNEEDPRVPIMC 

WGSCAYTIQSIEPJLSDEDKPLFGPLPCRLDDCLR 

SLTRFAAAHWTVASVSWQGHFCKPFASLVPND 

SHEELPCBLDIDMFHLLVGLVLAFPALQCQDFSGI 

SLGTGDLHIFHLVTMAHIIQILLTSCTEENGMDQE 

NPPCEEESAVLALYKTLHQYTGSALKEIPSGWHL 

WRSVRAGIMPFLKCSALFFHYLNGVPSPPDIQVP 

GTSHFEHLCSYLSLPNNLICLFQENSEIMNSLIES 

WCRNSEVKRYLEGERDAIRYPRESNKLINLPEDY 

SSLINQASNFSCPKSGGDKSRAPTLCLVCGSLLCS 

QSYCCQTELEGEDVGACTAHTYSCGSGVGIFLR 

VRECQVLFLAGKTKGCFYSPPYLDDYGETDQGL 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last ammo 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=*Alanine OCysteine, D=Aspartic Add, 
E=Clutamic Acid, ^Phenylalanine, G^GIycine, H«HIstidinc, 
1= hole u cine, KpLysine, LpLeucine, M=Methionine, 
N»Asparagjne, P^Proline, Q=Glutaminc, R«=»Arginine, S=Serine, 

X-Unknowo, *«=Stop codon, /-possible nucleotide deletion. 
V*possible nucleotide insertion 










RRGNPLHLCKERFKK1QKLWHQHSVTEEIGHAQ 
EANQTLVGIDWQHL 


3207 


A 


49 


963 


QLSPSQAPAGAQEVARRVTVGSASHGGRRSTMA 

TTVSTQRGPVYIGELPQDFLRITPTQQQRQVQLD 

AQAAQQLQYGGAVGtVGRLNITWQAKLAKNY 

GMTRMDPYCRLRLGYAVYETPTAHNGAKNPRW 

NKVIHCTVPPGVDSFYLEIFDBRAFSMDDRlAWT 

HITIPESLRQGKVEDKWYSLSGRQGDDKEGMINL 

VMoYALJL<rAAMVJVlrrv/rV VUWrl V iyyuvui 

VPITGMPAVCSPGMVPVALPPAAVNAQPRCSBE 

DLKA1QDMFPNMDQEV1RSVLEAQRGNKDAAIN 

SLLQMGEEP 


3208 


A 


54 


1196 


LERTPASADMAWTKYQLFLAGLMLVTGSINTLS 

AKWADNFMAEGCGGSKEHSFQHPFLQAVGMFL 

GEFSCLAAFYLLRCRAAGQSDSSVDPQQPFNPLL 

FLPPALCDMTGTSLMYVALNMTSASSFQMLRGA 

VI1FTGLFSVAFLGRRLVLSQWLGILATIAGLWV 

GLADLLSKJHDSQHKLSEVITGDLLIIMAQITVAIQ 

MVLEEKFVYKHNVHPLRAVGTEGLFGFVILSLLL 

VPMYYIPAGSFSGNPRGTLEDALDAFCQVGQQP 

T i a U A T T PVTIOCI A TUMI? A nTCl/TVCT C A TTD 

LiAVALLuNloSIAFrNrAulSV rJsJbLoAl IKMVi/ 
DSLRTVVIWALSLALGWEAFHALQILGFLILLIOT 
ALYNGLHRPLLGRLSRGRPLAEESEQERLLGGTR 
TPINDAS 


3209 


A 


104 


1999 


AKVVSLKEFSCFWRREKPVSSLSSLQVKAEASW 

DSAVHGCPQLSRGTPVDERLFLIVRVTVQLSHPA 

DMQLVLRKRICVNVHGRQGFAQSLLKKMSHRSS 

IPGCGVTFEIVSNIPEDAQGVEEREALARMAANV 

ENPASADSEAYIEKYLRSVLAVENLLTLDRLRQE 

VAVKEQLTGKGKLSRRSISSPNVNRLSGSRQDL1P 

SYSLGSNKGRWESQQDVSQTTVSRGIAPAPALSV 

SPQNNHSPDPGLSNLAASYLNPVKSFVPQMPKLL 

KSLFPVRDEKRGKRPSPLAHQPWRIMVQSASPDI 

RVTRMEEAQPEMGPDVLVQTMGAPALKICDKP 

AKVPSPPPVIAVTAVTPAPEAQDGPPSPLSEASSG 

YFSHSVSTATLSDALGPGLDAAAPPGSMPTAPEA 

EPEAPISHPPPPTAVPAEEPPGPQQLVSPGRERPDL 

EAPAPGSPFRVRRVRASELRSFSRMLAGDPGCSP 

GAEGNAPAPGAGGQALASDSEEADEVPEWLREG 

rmmrr a ytt/tVIM /T5 V1//^D A Y*\"Vf*VC 7^.1*117X7 fZ\?\?l T\ 

EFVTVGAHKTGV VRYVGPADrQbu I W Yu VELD 
LPSGKhJDGSIGGKQYFRCNPGYGLLVRPSRVRR 
ATGPVRRRSTGLRLGAPEARRSATLSGSATNLAS 
LTAALAKADRSHKNPENRKSWAS 


3210 


A 


324 


694 


SPI , 'WTlil^KKMliM'L>t , PLVt'L<nwrvjt'vjx ialvvs 
GGIVGYVKTGSVPSLAAGLLFGSLAGLGAYQLY 
QDPRNVWGFLAATSVTFVGVMGMRSYYYGKF 
MPVGLIAGASLLMAAKVGVRMLMTSD 


3211 


A 


1078 


594 


VGMELPAVNLKV1LLGHWLLTTWGCIVFSGSYA 
WANFTILALGNnVAVAQRDSIDAISMFLOGLLAli 
FLDIVHISIFYPRVSLTDTGRFGVGMAILSLLLKPL 
SCCFVYHMYRERGGELLVHTGFLGSSQDRSAYQ 
TiriQ A p A P A DPF A VPFfrR SOD ARG Y 


3212 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 
ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 
CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 
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SEQ1D 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acfd residue of 
peptide 
sequence 


Amino acid sequence (A<=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=€lycine, H=Histidine, 
Msoleudne, K=Lysine, LpLeuclne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamioe, R=Arglnlne, S=Serine, 
T"Threoninc, V-Valine, W=Tryptopban, Y=Tyrosine, 
X°Unknown, *=Stop codon, /^possible nucleotide deletion, 
V-possible nucleotide insertion 










AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MTVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLffiRMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVUTGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRF1WGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLWSGS 

SDNTERLWDIECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQ1 VSS SHDDTILIWDFLND 

PAAQSEPPRSPSRTYTYISR 


3213 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDF1TAL 

PARGLDH1AEN1LSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKL1ERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIETLES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVI1TGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLWSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

PJVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTELrWDFLND 

PAAQSEPPRSPSRTYTYISR 


3214 | 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIETffiS 

>JWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVnTGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFWJGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNWDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLWSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RTVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

nrifl qifiu^ of 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine OCysteiue, D=>Aspartic Acid, 
E^GIutomic Add, ^Phenylalanine, G=Glydne, H=Histidine, 
I=»l50leudne, K=0Lysine, L^Lcudne, M^Methionine, 
N=Asparaglne, P=Pro!ine, Q=Glutamine, R»Arginine, S°Serine, 
^Threonine, V»Valine, W«=Tryptophan, Y=Tyrosine, 
X°Unknown v *«Stop codon, /^possible nucleotide deletion, 
Wnossible nucleotide insertion 










LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 
PAAQSEPPRSPSRTYTY1SR 


3215 


A 


2 


1376 


EARLVGCQRGGPARPGSYSSGAETAGRAMAAN 

LSRNGPALQEAYVRWTEKSPTDWALFTYEGNS 

NDIRVAGTGEGGLEEMVEELNSGKVMYAFCRV 

KDPNSGLPKFVLINWTGEGVNDVRKGACASHVS 

TMASFLKGAHVTINARAEEDVEPECIMEKVAKA 

SGANYSFHKESGRFQDVGPQAPVGSVYQKTNAV 

SEIKRVGKDSFWAKAEKEEENRRLEEKRRAEEA 

QRQLEQERRERELREAARREQRYQEQGGEASPQ 

RTWEQQQEWSRNRNEQESAVHPREIFKQKERA 

MSTTSISSPQPGKLRSPFLQKQLTQPETHFGREPA 

AAISRPRADLPAEEPAPSTPPCLVQAEEEAVYEEP 

PEQETFYEQPPLVQQQGAGSEHIDHHIQGQGLSG 

QGLCARALYDYQAADDTEISFDPENLITGIEVIDE 

GWWRGYGPDGHFGMFPANYVELIE 


3216 


A 


936 


204 


AMASTLEYSPSPLRRLVGPAAGFSRAARADLSW 

DPMAFFTGLWGPFTCVSRVLSHHCFSTTGSLSAI 

QKMTRVRVVDNSALGNSPYHRAPRCIHVYKKN 

GVGKVGDQ1LLAIKGQKKKALIVGHCMPGPRMT 

PRFDSNNVVLIEDNGNPVGTRIKTPIPTSLRKREG 

EYSKVLAIAQNFV 


3217 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

VVAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

Mhm/QKLDHWLMSNSSELMITHALERVCSVMP 

ASITKEC1ILVDTYSPSLVQLVAK1TPEKVCKFIRL 

CGNRRRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKRLLTVSSHNLESKSTKRDILVAFKGGCSILPLP 

YMIQCKHFVTQYEPVLIESLKDMMDPVAVCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3218 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

WAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNWQKLDHWLMSNSSELMITHALERVCSVMP 

ASITKECIILVDTYSPSLVQLVAKITPEKVCKFIRL 

CGNRRRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKRLLTVSSHNLESKSTKRDILVAFKGGCSILPLP 

YMIQCKHFVTQYEPVLIESLKDMMDPVAVCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3219 


A 


1623 


572 


TSAEGWKGCTCTFKDRSKLREHLRSHTQEKVVA 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of ' 
peptide 
sequence 


Predicted end 
nucleotide 
location 
'corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pnenylaianine, G=Glycine, H-Histidine, 
Hteoleucine, K^Lysine, L=Leueine, M=Melnionine, 
N=Asparagine, P=ProIlne, Q=Glutamine, R=Arginlne, S^Serine, 
T= rf rbreonioe, V=>Valine, W=Tryptophan, Y=tfyroslne, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\ppossible nucleotide insertion 










CPTCGGMFANNTKFLDHIRRQTSLDQQHFQCSH 

CSKRFATERLLRDHMRNHVNHYKCPLCDMTCPL 

PSSLRNHMRFRHSEDRPFKCDCCDYSCKNLIDLQ 

KHLDTHSEEPAYRCDFENCTFSARSLCSIKSHYR 

KVHEGDSEPRYKCHVCDKCFTRGNNLTVHLRK 

KHQFKWPSGHPRFRYKEHEDGYMRLQLVRYES 

VELTQQLLRQPQEGSGLGTSLNESSLQGIILETVP 

GEPGRKEEEEEGKGSEGTALSASQDNPSSVIHW 

NQTNAQGQQEIVYYVLSEAPGEPPPVPEPPSGGI 

MEKLQGIAEEPEIQMV 


3220 


A 


2760 


745 


SLGPSGNTRGTGLVLDGDTSYTYHLVCMGPEAS 

GWGQDEPQTWPTDHRAQQGVQRQGVSYSVHA 

YTGQPSPRGLHSENREDEGWQVYRLGARDAHQ 

GRPTWALRPEDGEDKEMKTYRLDAGDADPRRL 

CDLERERWAVIQGQAVRKSSTVATLQGTPDHGD 

PRTPGPPRSTPLEENWDREQIDFLAARQQFLSLE 

QANKGAPHSSPARGTPAGTTPGASQAPKAFNKP 

HLANGHWPKPQVKGVVREENKVRAVPTWAS 

VQVVDDPGSLASVESPGTPKETPDEREIRLAQERE 

ADLREQRGLRQATDHQELVE1PTRPLLTKLSLITA 

PRRERGRPSLYVQRDIVQETQREEDHRREGLHV 

GRASTPDWVSEGPQPGLRRALSSDSILSPAPDAR 

AADPAPEVRKVNRIPPDAYQPYLSPGTPQLEFSA 

FGAFGKPSSLSTAEAKAATSPKATMSPRHLSESS 

GKPLSTKQEASKPPRGCPQANRGVVRWEYFRLR 

PLRFRAPDEPQQAQVPHVWGWEVAGAPALRLQ 

KSQSSDLLERERESVLRREQEVAEERRNALFPEV 

FSPTPDENSDQNSRSSSQASGITGSYSVSESPFFSPI 

HLHSNVAWTVEDPVDSAPPGQRKKEQWYAGIN 

PSDGINSEVLEAIRVTRHKNAMAERWESRIYASE 

EDD 


3221 


A 


15 


478 


SRVFFFFFFFPAFKMSKRGRGGSSGAKFRISLGLP 
VGAVINCADNTGAKNLYHSVKG1KGRLNRLPAA 
GVGDMVMATVKKGKPELRKKVHPAVVIRQRKS 
YRRKDGVFLYFEDNAGVIVNNKGEMKGSAITGP 
V AKEC ADL WPRIA SNA G S IA 


3222 


A 


207 


1321 


PLIPLHPANRSPATMAELQEVQ1TEEKPLLPGQTP 

EAAKTHSVETPYGSVTFTVYGTPKPKRPAILTYH 

DVGLNYKSCFQPLFQFEDMQEIIQNFVRVHVDAP 

GMEEGAPVFPLGYQYPSLDQLADMIPCVLQYLN 

FSTIIGVGVGAGAY1LARYALNHPDTVEGLVLINI 

DPNAKGWMDWAAHKLTGLTSSIPEMILGHLFSQ 

EELSGNSELIQKYRNIITHAPNLDNIELYWNSYNN 

RRDLNFERGGDITLRCPVMLWGDQAPHEDAVV 

ECNSKLDPTQTSFLKMADSGGQPQLTQPGKLTE 

AFKYFLQGMGYMASSCMTRLSRSRTASLTSAAS 

VDGNRSRSRTLSQSSESGTLSSGPPGHTMEVSC 


3223 


A 


132 


1664 


SARRWGAAGAGPHGLHLRAHGPRPSVRTGLPSV 

GRQAAGAAMGRGWGFLFGLLGAVWLLSSGHGE 

EQPPETAAQRCFCQVSGYLDDCTCDVETIDRFNN 

YRLFPRLQKLLESDYFRYYKVNLKRPCPFWNDIS 

QCGRRDCAVKPCQSDEVPDGIKSASYKYSEEAN 

NLIEECEQAERLGAVDESLSEETQKAVLQWTKH 

DDSSDNFCEADDIQSPEAEYVDLLLNPERYTGYK 

GPDAWKIWNVrYEENCFKPQTIKRPLNPLASGQG 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to lint amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=AIanlne OCysteine, P=Aspartic Add, 
E"Glutamic Acid, ^Phenylalanine, G^Glycine, H=Hlstidine, 
Msoleudne, K°Lysine, L^Leucine, M=Methionine, 
N»Asparagine, P=Pro!ine, Q=Glutamine, R°Arginine, S^Serioe, 
T=Tnreonlne, vvaiinCi w a i rypiopnan, x=i yrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=posslble nucleotide insertion 










TSEENTFYSWLEGLCVEKRAFYRLISGLHASINV 

HLSARYLLQETWLEKKWGHNITEFQQRFDGBLTE 

GEGPRRLKNLYFLYLIELRALSKVLPFFERPDFQL 

FTGNKIQDEENKMLLLEILHEIKSFPLHFDENSFF 

AGDKKEAHKLKEDnU^nrRNISIUMDGVuCrKC 

RLWGKLQTQGLGTALKILFSEKLIANMPESGPSY 

EFHLTRQEFVSLFNAFGRISYKCERIRKTSRNLLQ 

NIH 


3224 


A 


2 


803 


PGSTISWDRDAAGESGTRAASPSPSGSRTAGRLP 

SPSYSPLPAPSLFPPPPLPAPAASTMSAGGDFGNP 

LRKFKLVFLGEQSVGKTSLITRFMYDSFDNTYQA 

TIGIDFLSKTMYLEDRTVRLQLWDTAGQERFRSL 

IPSYIRDSTVAVWYDITNLNSFQQTSKWIDDVRT 

ERGSDVIIMLVGNKTDLADKRQITIEEGEQRAKE 

LSVMFIETSAKTGYNVKQLFRRVASALPGMENV 

QEKSKEGMIDKLDKPQEPPASEGGCSC 


3225 


A 


3 


5054 


PEVTKPSLSQPTAASPIGSSPSPPVNGGNNAKRVA 

VPNGQPPSAARYMPREVPPRFRCQQDHKVLLKR 

GQPPPPSCMLLGGGAGPPPCTAPGANPNNAQVT 

GALLQSESGTAPDSTLGGAAASNYANSTWGSGA 

SSNNGTSPNPIHIWDKVIVDGSDMEEWPCIASKD 

TESSSENTTDNNSASNPGSEKSTLPGSTTSNKGK 

GSQCQSASSGNECNLGVWKSDPKAKSVQSSNST 

TENNNGLG>HVRNVSGQDRIGPGSGFSNFNPNSN 

PSAWPALVQEGTSRKGALETDNSNSSAQVSTVG 

QTSREQQSKMENAGVNFWSGREQAQIHNTDGP 

KNGNTNSLNLSSPNPMENKGMPFGMGLGNTSRS 

TDAPSQSTGDRKTGSVGSWGAARGPSGTDTVSG 

QSNSGNNGNNGKEREDSWKGASVQKSTGSKND 

SWDNNNRSTGGSWNFGPQDSNDNKWGEGNKM 

TSGVSQGEWKQPTGSDELKIGEWSGPNQPNSST 

GAWDNQKGHPLLENQGNAQAPCWGRSSSSTGS 

EVEGQSTGSNHKAGSSDSHNSGRRSYRPTHPDC 

QAVLQTLLSRTDLDPRVLSNTGWGQTQIKQDTV 

WDIEEVPRPEGKSDKGTEGWESAATQTKNSGG 

WGDAPSQSNQMKSGWGELSASTEWKDPKNTGG 

WNDYKNNNSSNWGGGRPDEKTPSSWNENPSKD 

QGWGGGRQPNQGWSSGKNGWGEEVDQTKNSN 

WESSASKPVSGWGEGGQNEIGTWGNGGNASLA 

SKGGWEDCKRSPAWNETGRQPNSWNKQHQQQ 

QPPQQPPPPQPEASGSWGGPPPPPPGNVRPSNSS 

WSSGPQPATPKDEEPSGWEEPSPQSISRKMDBDD 

GTSAWGDPNSYNYKNVNLWDKNSQGGPAPREP 

NLPTPMTSKSASDSKSMQDGWGESDGPVTGARH 

PSWEEEEDGGVWNTTGSQGSASSHNSASWGQG 

GKKQMKCSLKGGNNDSWMNPLAKQFSNMGLL 

SQTEDNPSSKMDLSVGSLSDKKFDVDKRAMNLG 

DFNDIMRKDRSGFRPPNSKDMGTTDSGPYFEKG 

GSHGLFGNSTAQSRGLHTPVQPLNSSPSLRAQVP 

PQFISPQVSASMLKQFPNSGLSPGLFNVGPQLSPQ 

Q1AMLSQLPQIPQFQLACQLLLQQQQQQQLLQN 

QRKISQAVRQQQEQQLARMVSALQQQQQQQQR 

QPGMKHSPSHPVGPKPHLDNMVPNALNVGLPDL 

QTXGPEPGYGSGFSSGGMDYGMVGGKEAGTESR 

FKQWTSMMEGLPSVATQEANMHKNGATVAPGK 
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SEQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
lo last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine C^Cysteioe, D=Aspartic Acid, 
E«Glutarolc Acid, ^Phenylalanine, Glycine, H=Histidlne, 
I=4soleucine, K=Lysine, L= Leucine, M=Methionine, 
N»Asparagine, P=Proline, Q»Glutamine, R°Arginine, S=Serine, 
T=Tnreonine, V=Valine, W=Tryptopnan, r=Tyro$ine, 
X=l)nknown, *=Stop codoo, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










TRGGSPYNQFDIIPGDTLGGHTGPAGDSWLPAKS 

PPTNKIGSKSSNASWPPEFQPGVPWKGIQNE)PES 

DPYVTPGSVLGGTATSPIVDTDHQLLRDNTTGSN 

SSLNTSLPSPGAWPYSASDNSFTNVHSTSAKFPt> 

YKSWSPDPIGHNPTHLShOCMWKNHISSRNTTPL 

PRPPPGLTNPKPSSPWSSTAPRSVRGWGTQDSRL 

ASASTWSDGGSVRPSYWLVLHNLTPQIDGSTLRT 

ICMQHGPLLTFHLNLTQGTALIRYSTKQEAAKAQ 

TALHMCVLGNTTILAEFATDDEVSRFLAQAQPPT 

PAATPSAPAAGWQSLETGQNQSDPVGPALNLFG 

GSTGLGQWSSSAGGSSGADLAGASLWGPPNYSS 

SLWGVPTVEDPHRMGSPAPLLPGDLLGGGSDSI 


3226 


A 


200 


1387 


VPWKRQDEQLSLQVETLYLDSPAVIHLLSPTFLP 

PSSLPPFLQIVDSSSSACTLDSFFPFLAPWDSPQDC 

GFKDHQPLTLQALTVELARWTLMLLLSTAMYG 

AHAPLLALCHVDGRVPFRPSSAVLLTELTKLLLC 

AFSLLVGWQAWPQGPPPWRQAAPFALSALLYG 

ANNNLVIYLQRYMDPSTYQVLSNLK1GSTAVLY 

CLCLRHRLSVRQGLALLLLMAAGACYAAGGLQ 

VPGNTLPSPPPAAAASPMPLHITPLGLLLLILYCLI 

SGLSSVYTELLMKRQRLPLALQNLFLYTFGVLLN 

LGLHAGGGSGPGLLEGFSGWAALWLSQALNGL 

LMSAVMKHGSSITRLFWSCSLVVNAVLSAVLL 1 

RLQLTAAFFLATLL1GLAMRLYYGSR 


3227 


A 


1 


679 


RSTRARTRRPGLRAVPLPVGGFLGKMKWVWAL 

LLLAALGSGRAERDCRVSSFRVKENFDKARFSGT 

WYAMAKKDPEGLFLQDNIVAEFSVDETGQMSA 

TAKGRVRLLNNWDVCADMVGTFTDTEDPAKFK 

MKYWGVASFLQKGNDDHWIVDTDYDTYAVQY 

SCRLLNLDGTCADSYSFVFSRDPNGLPPEAQKIV 

RQRQEELCLARQYRL1VHNGYCDGRSERNLL 


3228 


A 


430 


1104 


QQESPAAGAARMNCKEGTDSSCGCRGNDEKKM 

LKCVVVGDGAVGKTCLLMSYANDAFPEEYVPT 

VFDHYAVTVTVGGKQHLLGLYDTAGQEDYNQL 

RPLSYPNTDVFL1CFSVVNPASYHNVQEEWVPEL 

KDCMPHVPYVLIGTQIDLRDDPKTLARLLYMKE 

KPLTYEHGVKLAKAIGAQCYLECSALTQKGLKA 

VFDEAlLTDFHPKKKKKRCSEGHSCCSn 


3229 


A 


25 


722 


A1SAGRSAKMQLKPMEINPEMLNKVLSRLGVAG 

QWRFVDVLGLEEESLGSVPAPACALLLLFPLTAQ 

HENFRKKQIEELKGQEVSPKVYFMKQTIGNSCGT 

IGLIHAVANNQDKLGFEDGSVLKQFLSETEKMSP 

EDRAKCFEKNEAIQAAHDAVAQEGQCRVDDKV 

NFHFDLFNNVDGHLYELDGRMPFPVNHGASSEDT 

LLKDAAKVCREFTEREQGEVRFSAVALCKAA 


3230 


A 


282 


1479 


GDAATTACAPPDWFLGPRKLAAGPAGGGMLPR 

RLLAAWLAGTRGGGLLALLANQCRFVTGLRVR 

RAQQIAQLYGRLYSESSRRVLLGRLWRRLHGRP 

GHASALMAALAGVFVWDEERIQEEELQRSINEM 

KRLEEMSNMFQSSGVQHHPPEPKAQTEGNEDSE 

GKEQRWEMVMDKKHFKLWRRPITGTHLYQYRV 

FGTYTDVTPRQFFNVQLDTEYRKKWDALVIKLE 

VmRDVVSGSEVLHWVTHFPYPMYSRDYVYVRR 

YSVDQENNMMVLVSRAVEHPSVPESPEFVRVRS 

YESQMVIRPHKSFDENGFDYLLTYSDNPQTVFPR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
seqoence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartk Add, 
E=Glutamic Acid, F=Phenylalanine, OGIycine, H°Histidine, 
I=Isoleueine, K°Lysine, LpLeucine, M=Metblooine, 
N°Asparagine, P=Proline, Q=Glutnroine, R=Arginioe, S=Serine, 
T=Threonine, V»Valinc, W=Tryptophan, Y°Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\ppossible nucleotide insertion 










YCVSWMVSSGMPDFLEKLHMATLKAKNMEIKV 
KDYISAKPLEMSSEAKATSQSSERKNEGSCGPAR 
IEYA 


3231 


A 


2117 


590 


FVPEPPEAGASSPCAPGDPDMSFRKWRQSKFRH 

VFGQPVKNDQCYED1RVSRVTWDSTFCAVNPKF 

LAVIVEASGGGAFLVLPLSKTGRJDKAYPTVCGH 

TGPVLDIDWCPHNDEVIASGSEDCTVMVWQIPE 

NGLTSPLTEPVWLEGHTKRVGI1AWHPTARNVL 

LSAGCDNWLIWNVGTAEELYRLDSLHPDLIYN 

VSWNHNGSLFCSACKDKSVRIIDPRRGTLVAERE 

KAHEGARPMRAIFLADGKVFTTGFSRMSERQLA 

LWDPENLEEPMALQELDSSNGALLPFYDPDTSV 

VTVCGKGDSSIRYFEITEEPPYlHFLhrrFTSKEPQR 

GMGSMPKRGLEVSKCEIARFYKLHERKCEP1VM 

TVPRKSDLFQDDLYPDTAGPEAALEAEEWVSGR 

DADPILISLREAYVPSKQRDLKISRRNVLSDSRPA 

MAPGSSHLGAPASTTTAADATPSGSLARAGEAG 

KLEEVMQELRALRALVKEQGDRJCRLEEQLGRM 

ENGDA 


3232 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
GTAGAMQLCWV1LGFLLFRGHNSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGYIPSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATILPSPTSETVLTVAAFGVISFIVILVWVI 
ILVGWSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITLISMKN1NMNNGKQSLSAEKVL 


3233 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
GTAGAMQLCWVILGFLLFRGHNSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGY1PSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDAT1LPSPTSETVLTVAAFGVISFIVILVWVI 
ILVGWSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITLISMKNINMNNGKQSLSAEKVL 


3234 


A 


1169 


4292 


AGDCGRLGVGGSEFPWEGSALGASPLPPICLQSR 

TWLLRAPAPAELGELEEVAAGRGDVWEPFLDSP 

GREESLQEASPRLADHGSSSGGGWEVKRSQRLR 

RGPSSPRRPYQDMEYERRGGRGDRTGRYGATDR 

SQDDGGENRSRDHDYRDMDYRSYPREYGSQEG 

KHDYDDSSEEQSAEDSYEASPGSETQRRRRRRH 

RHSPTGPPGFPRDGDYRDQDYRTEQGEEEEEEED 

EEEEEKASNIVMLRMLPQAATEDDIRGQLQSHG 

VQAREVRLMRNKSSGQSRGFAFVEFSHLQDATR 

WMEANQHSLNILGQKVSMHYSDPKPKINEDWL 

CNKCGVQNFKRREKCFKCGVPKSEAEQKLPLGT 

RLDQQTLPLGGRELSQGLLPLPQPYQAQGVLAS 

QALSQGSEPSSENANDTIILRNLNPHSTMDSILGA 

LAPYAVLSSSNVRVIKDKQTQLNRGFAF1QLSTIE 

AAQLLQILQALHPPLTIDGKTINVEFAKGSKRDM 

ASNEGSRISAASVASTAIAAAQWA1SQASQGGEG 

TWATSEEPPVDYSYYQQDEGYGNSQGTESSLYA 

HGYLKGTKGPGITGTKGDPTGAGPEASLEPGADS 

VSMQAFSRPQPGAAPGIYQQSAEASSSQGTAANS 

QSYTIMSPAVLKSELQSPTHPSSALPPATSPTAQE 

SYSQYPVPDVSTYQYDETSGYYYDPQTGLYYDP 

NSQYYYNAQSQQYLYWDGERRTYVPALEQSAD 
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SEQSD 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Acid, 
E<°Glutamic Add, ^Phenylalanine, G=Glycine, H=Histtdine, 
I=Isoltuclne, K=Lysioe, L=Leucine, M=Methlonine, 
N=Asparaginc, P=Prolinc, Q=Clutamine, R=Arginlne, S=Serlne, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop radon, /"possible nucleotide deletion, 
\ppossible nucleotide insertion 




• 






GHKETGAPSKEGKEKKEKHKTKTAQQIAKDME 

RWARSLNKQKENFKNSFQPISSLRDDERRESATA 

DAGYAILEKKGALAERQHTSMDLPKLASDDRPS 

PPRGLVAAYSGESDSEEEQERGGPEREEKLTDW 

QKLACLLCRRQFPSKEALIRHQQLSGLHKQNLEI 

HRRAHLSENELEALEKNDMEQMKYRDRAAERR 

EKYGIPEPPEPKRRKYGGISTASVDFEQPTRDGLG 

SDNIGSRMLQAMGWKEGSGLGRKKQGIVTPIEA 

QTRVRGSGLGARGSSYGVTSTESYKETLHKTMV 

TRFNEAQ 


3235 


A 


3 


1217 


PSFLNTGLGPTALGVLGGAGAGLMSNPSPQVPEE 

EASTSVCRPKSSMASTSRRQRRERRFRRYLSAGR 

LVRAQALLQRHPGLDVDAGQPPPLHRACARHD 

APALCLLLRLGADPAHQDRHGDTALHAAARQG 

PDAYTDFFLPLLSRCPSAMG1KNKDGETPGQILG 

WGPPWDSAEEEEEDDASKEREWRQKLQGELED 

EWQEVMGRFEGDASHETQEPESFSAWSDRLARE 

HAQKCQQQQREAEGSCRPPRAEGSSQSWRQQEE 

EQRLFRERARAKEEELRESRARRAQEALGDREP 

KPTRAGPREEHPRGAGRGSLWRFGDVPWPCPGG 

GDPEAMAAALVARGPPLEEQGALRRYLRVQQV 

RWHPDRFLQRFRSQ1ETWELGRVMGAVTALSQA 

LNRHAEALK 


3236 


A 


3 


1416 


GPASGMAEPTSDFETPIGWHASPELTPTLGPLSDT 

APPRDRWMFWAMLPPPPPPLTSSLPAAGSKPSSE 

SQPPMEAQSLPGAPPPFDAQDLPGAQPPFDAQSPL 

DSQPQPSGQPWNFHASTSWYWRQSSDRFPRHQK 

SLNPAVKNSYYPRKYDAKFTDFSLPPSRKQKKK 

KRKEPVFHFFCDTCDRGFKNQEKYDKHMSEHTK 

CPELDCSFTAHEKIVQFHWRNMHAPGMKKIKLD 

TPEEIARWREERRKNYPTLANIERKKKLKLEKEK 

RG A VLTTTQYGKMKGMSRH SQMAKIRSPGKNH 

KWKNDNSRQRAVTGSGSHLCDLKLEGPPEANA 

DPLGVUNSDSESDKEEKPQHSVIPKEVTPALCSL 

MSSYGSLSGSESEPEETPIKTEADVLAENQVLDSS 

APKSPSQDVKATVRNFSEAKSENRKKSFEKTNPK 

REKRLSQLSNVIRTKNTPS1SLGNASSSGHST 


3237 


A 


3806 


2204 


FVGEQEGGCEAGAGRGAQTYPGEAGERWFGRR 

RRRGRVVSRKKMSLKSERRGIHVDQSDLLCKKG 

CGYYGNPAWQGFCSKCWREEYHKARQKQIQED 

WELAERLQREEEEAFASSQSSQGAQSLTFSKFEE 

KKTNEKTRK VTTVKKFFS ASSRVG SKKEIQEAKA 

PSPSINRQTSIETDRVSKEFIEFLKTFHKTGQEIYK 

QTKLFLEGMHYKRDLSffiEQSECAQDFYHNVAE 

RMQTRGKVPPERVEKIMDQIEKYIMTRLYKYVF 

CPETTDDEKKDLAIQKRIRALRWVTPQMLCVPV ; 

NEDIPEVSDMWKAITDIIEMDSKRVPRDKLACIT 

KCSKJ1IFNAIKITKNEPASADDFLPTLIYIVLKGNP 

PRLQSNIQYITRFCNPSRLMTGEDGYYFTNLCCA 

VAF1EKLDAQSLNLSQEDFDRYMSGQTSPRKQEA 

ESWSPDACLGVKQMYKNLDLLSQLNERQERIMN 

EAKKLEKDLIDWTDGIAREVQDIVEKYPLEIKPP 

NQPLAAIDSENVENDKLPPPLQPQVYAG 


3238 


A 


1373 


449 


VLSVCPTGVFRPAPCRMAFMKKYLLPILGLFMA 
YYYYSANEEFRPEMLQGKKVIVTGASKGIGREM 
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SEOto 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino - 

acid residue of ■ 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alaoine OCystelne, D=Aspartie Add, 
E°Clotaroic Add, F=Pbenylalanine, OGIyciue, H°Histi dine, 
l»lsoleoclne, K<°Lysine, LpLeudne, M°M etbionine, 
N=Asparagine, P=Prollne, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V»Vuline, W=Tryptophan, Y~Tyrosloe, 
X°Unknown, *"=<Stop eodon, /^possible nucleotide deletion, 
Vspossible nucleodde insertion 








• 


AYHLAKMGAHVVVTARSKETLQKVVSHCLELG 
AASAHYIAGTMEDMTFAEQFVAQAGKLMGGLD 
MLn^hTHIThrrSLNLFHDDIHHVWCSMEVNFLSYV 
VLTVAALPMLKQSNGSIVWSSLAGKVAYPMVA 
AYSASKFALDGFFSS1RKEYSVSRVNVSITLCVLG 
LIDTETAMKAVSGIVHMQAAPKEECALEIIKGGA 
LRQEEVYYDSSLWTTLLIRNPCRKILEFLYSTSYN 
MDRFINK 


3239 


A 


213 


422 


ERTMQLEIKVALNF1IFYLYNKLLW/QPLKKK*EA 
HWYPDKPLKGSGFHT/GEMVDPVGELAAKRSGL 
TVED 


3240 


A 


1255 


1425 


HESYHVNPNLCNPVAPTSGAHSIG*KWPSWLGA 
VAHSCNPSTLVGRGGRITRGQELR 


3241 


A 


161 


547 


PAGIGRSTAKTPGTPGSLEMENLKSGVYPLKEAS 
GCPGADRNLLVYSFYEKGPLTFRDVAIEFSLEEW 
QCLDTAQQDLYRKVMLENYRNLVFLAGIAVSKP 
DL1TCLEQGKEPWNMKRHAMVDQPPGR 


3242 


A 


50 


241 


PLPARGKSTLPATFCSPSAPELASMSVVPPNRSQT 
GWPRGVTQFGNKY1QQTKPLTLERTINL 


3243 


A 


380 


702 


FVAYLKLPFFSQVCLFASSEMFFTISRKNMSQKLS 
LLLLVFGLIWGLMLLHYTFQQPRHQSSVKJLREQI 
LDLSKRYVKALAEENKNTVDVENGASMAGYGK 
ITVEYF 


3244 


A 


37 


1391 


VLMDGRMMRSMRLREEESPGPSHTASCLCGSAP 

CILCSCCPASRNSTVSRLIFTFFLFLGVLVSIIMLSP 

GVESQLYKLPWVCEEGAGIPTVLQGHIDCGSLLG 

YRAVYRMCFATAAFFFFFTLLMLCVSSSRDPRA 

AIQNGFWFFKFLri-VGLTVGAFYlPDGSFTNIWFY 

FGVVGSFLF1LIQLVLLIDFAHSWNQRWLGKAEE 

CDSRAWYAGLFFFTLLFYLLSIAAVALMFMYYT 

EPSGCHEGKVFISLNLTFCVCVSIAAVLPKVQDA 

QPNSGLLQASV1TLYTMFVTWSALSS1PEQKCNP 

HLPTQLGNETVVAGPEGYETQWWDAPSIVGLIIF 

LLCTLFISLRSSDHRQVNSLMQTEECPPMLDATQ 

QQQQVAACEGRAFDNEQDGVTYSYSFFHFCLVL 

ASLHVMMTLThTWYKPGETRKMISTWTAVWVKI 

CASWAGLLLYL 


3245 


A 


52 


426 


SSLGNEDDEILSLAKDITGMFVASHRKMRAHQV 
LTFLLLFVITSVASENASTSRGCGLDLLPQYVSLC 
DLDAIWGIWEAAAGAGALITLLLMLILLVRLPF 
FKEKEKKSPVGLHFLFLLGTLGP 


3246 


A 


3 


515 


HEVCGSGCCCHCCAGGPVARQKALPRLRGVMS 
RFLNVLRSWLVMVSIIAMGNTLQSFRDHTFLYEK 
LYTGKPNLVNGLQARTFGIWTLLSSVIRCLCAIDI 
HNKTLYHITLWTFLLALGHFLSELFVYGTAAPTI 

GVLAPLMVASFSILGMLVGLRYLEVEPVSRQKK j 
RN 


3247 


A 


1 


932 


ERLCFPCMQSKIYSYMSPNKCSGMRFPLQEENSV 

THHEVKCQGKPLAGIYRKREEKRNAGNAVRSA 

MKSEEQKKDARKGPLVPFPNQKSEAAEPPKTPP 

SSCDSTNAAIAKQALKKPIKGKQAPRKKAQGKT 

QQNWCLTDFYPVRRSSRKSKAELQSEERKRIDELI 

ESGKEEGMKIDLIDGKGRGV1ATKQFSRGDFWE 

YHGDLIE1TDAKKREALYAQDPSTGCYMYYFQY 

LSKTYCVDATRETNRLGRLINHSKCGNCQTKLH 
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SEQBD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

loeation 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
tolas! amino 
acid residue. of 
peptide 
tequenee 


Amino acid sequence (A»Alanlne OCysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Phenylalanine, G=Glycine, HHHistidine, 
JHboIeucine, K=Lysine, L^Leucine, MNMethionine, 
N-Asparagine, P<=Prolinc, Q=Glutamine, R=Arginine, S=Serine, 
T=>Threonlne, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










DIDGVPHLILIASROIAAGEELLYDYGDRSKASIE 
AHPWLKH 


3248 


A 


3 


870 


PGSTISCSELKGTQCRATAGSRGRRPPMTCWLRG 

VTATFGRPAEWPGYLSHLCGRSAAMDLGPMRK 

SYRGDREAFEETHLTSLDPVKQFAAWFEEAVQC 

PDIGEANAMCLATCTRDGKPSARMLLLKGFGKD 

GFRFFTNFESRKGKELDSNPFASLVFYWEPLNRQ 

VRVEGPVKKLPEEEAECYFHSRPKSSQIGAWSH 

QSSV1PDREYLRKKNEELEQLYQDQEVPKPKSW 

GGYVLYPQVMEFWQGQTNRLHDRIVFRRGLPTG 

DSPLGPMTHRGEEDWLYERLAP 


3249 


A 


43 


1210 


TRVGRGESGLKMEVKPPPGRPQPDSGRRRRRRG 

EEGHDPKEPEQLRKLFIGGLSFETTDDSLREHFEK 

WGTLTDCVVMRDPQTKRSRGFGFVTYSCVEEV 

DAAMCARPHKVDGRVVEPKRAVSREDSVKPGA 

HLTVKKIFVGGDCEDTEEYNLRDYFEKYGKIETffi 

VMEDRQSGKKRGFAFVTFDDHDTVDKIWQKY 

HTINGHNCEVKKALSKQEMQSAGSQRGRGGGS 

GNFMGRG GNFGGGGGNFGRGGNFGGRGG YGG 

GGGGSRGSYGGGDGGYNGFGGDGGNYGGGPG 

YSSRGGYGGGGPGYGNQGGGYGGGGGYDGYN 

EGGNFGGGNYGGGGNYNDFGNYSGQQQSNYGP 

MKGGSFGGRSSGSPYGGGYGSGGGSGGYGSRRF 


3250 


A 


32 


1175 


VAGRGDMAALRDAE1QKDVQTYYGQVLKRSAD 

LQTNGCVTTARPVPKHIREALQNVHEEVALRYY 

GCGLVIPEHLENCW1LDLGSGSGRDCYVLSQLVG 

EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTFIHGYIEKLGEAGIKNESHDIWSNCVINL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

EEIRTHKVLWGECLGGALYWKELAVLAQKIGFC 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 

HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 

EGEIVEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 

GGCSALELKDIITDPFKLAEESDSMKSRCVPDAA 

GGCCGTKKSC 


3251 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTNGCVTTARPVPKHIREALQNVHEEVALRYY 

GCGLVIPEHLENCWILDLGSGSGRDCYVLSQLVG 

EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTFIHGYIEKLGEAGIKNESHDIWSNCVINL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

EEIRTHKVLWGECLGGALYWKELAVLAQKIGFC 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 

HSKTGPTKRCQVIYNGGITGHEKELMFDANFrFK 

EGEIVEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 

GGCSALELKDIITDPFKLAEESDSMKSRCVPDAA 

GGCCGTKKSC 


3252 


A 


1 


574 


PLGSNTAPALRVMVQAWYMDDAPGDPRQPHRP 

DPGRPVGLEQLRRLGVLYWKLDADKYENDPELE 

KIRRERN YSWMDHTICKDKLPNYEEKIKMFYEE 

HLHLDDEIRYELDGSGYFDVRDKEDQWIRIFMEK 

GDMVTLPAG1YHRFTVDEKNYTKAMRLFVGEPV 

WTAYNRPADHFEARGQYVKFLAQTA 


3253 


A 


2 


984 


ARAAAHCGICRLWWWRKRRSVMG1QTSPVLLA 
SLGVGLVTLLGLAVGSYLVRRSRRPQVTLLDPNE 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
add residue or 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Aianine OCysteine, D=Aspartlc Acid, 
E=Glu(amic Add, ^Phenylalanine, Glycine, H°Histldine, 
I=Isoleucine, KpLysine, L=Leuclne, M=Methionine, 
N=A3paragint, P=Prollne, Q=Glutaminc, R°>Arginine, S=Serine, 
T°Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










KYLLRLLDKTTVSHNTKRFRFALPTAHHTLGLPV 

GKfflYLSTRIDGSLVIRPYTPVTSDEDQGYVDLVI 

KVYLKGVHPKFPEGGKMSQYLDSLKVGDWEF 

RGPSGLLTYTGKGHFNIQPNKKSPPEPRVAKKLG 

MIAGGTG1TPMLQLIRAILKVPEDPTQCFLLFANQ 

TEKDIILREDLEELQARYPNRFKLWFTLDHPPKD 

WAYSKGFVTADMEREHLPAPGDDVLVLLCGPPP 

MVQLACHPNLDKLGYSQKMRFTY 


3254 


A 


1 


968 


LQSAGEGVTHVLILLESPARPVAAVTQVQRRRY 

HRLSDMSMLAERRRKQKWAVDPQNTAWSNDD 

SKFGQRMLEKMGWSKGKGLGAQEQGATDHIKV 

QVKNNHLGLGATWNEDNW1AHQDDFNQLLAEL 

NTCHGQETTDSSDKKEKKSFSLEEKSKISKNRVH 

YMKFTKGKDLSSRSKTDLDCIFGKRQSKKTPEG 

DASPSTPEENETTTTSAFTIQEYFAKRMAALKNK 

PQVPVPGSDISETQVERKRGKKRNKEATGKDVE 

SYLQPKAKRHTEGKPERAEAQERVAKKKSAPAE 

EQLRGPCWDQSSKASAQDAGDHVQPA 


3255 


A 


173 


439 


GSAAMKVKIKCWNGVATWLWVANDENCGICR 

MAFNGCCPDCKVPGDDCPLVWGQCSHCFHMHC 

ILKWLHAQQVQQHCPMCRQEWKFKE 


3256 


A 


2 


377 


TAARRRQKGTAARRRQKGTLEEWLPPRSCRVF 
W1HSGTTMSKVSFKITLTSDPRLPYKVLSVPESTP 
FTAVLKFAAEEFKVPAATSAIITNDGIGINPAQTA 
GNVFLKHGSELRIIPRDRVGSC 


3257 


A 


3 


1454 


GCSAAAAGAGSGPWAAQEKQFPPALLSFFIYNPR 

FGPREGQEENKJLFYHPNEVEKNEKIRNVGLCEAI 

VQFTRTFSPSKPAKSLHTQKNRQFFNEPEENFWM 

VMV VRNPIIEKQSKDGKP VIEYQEEELLDKVYS S 

VLRQCYSMYKLFNGTFLKAMEDGGVKLLKERL 

EKFFHRYLQTLHLQSCDLLDIFGGISFFPLDKMTY 

LKIQSFTNRMEESLNIVKYTAFLYNDQLIWSGLEQ 

DDMRILYKYLTTSLFPRHIEPELAGRD SPIRAEMP 

GNLQHYGRFLTGPLNLNDPDAKCRFPKIFVNTD 

DTYEELHLIVYKAMSAAVCFMIDASVHPTLDFC 

RRLDSrVGPQLTVLASDICEQFNINKRMSGSEKEP 

QFKFIYFNHMNLAEKSTVHMRKTPSVSLTSVHPD 

LMKILGDINSDFTRVDEDEEIIVKAMSDYWVVG 

KKSDRRELYVILNQKNANL1EVNEEVKKLCATQF 

NN1FFLD 


3258 


A 


113 


1558 


APRGCSMPHRKIOKPFIEKKKAVSFHLVHRSQRD 

PLAADESAPQRVLLPTQKEDNEERRAEQRKYGVF 

FDDDYDYLQHLKEPSGPSELIPSSTFSAHNRREEK 

EETLVIPSTGIKLPSSVFASEFEEDVGLLNKAAPV 

SGPRLDFDPDIVAALDDDFDFDDPDNLLEDDFIL 

QANKATGEEEGMDIQKSENEDDSEWEDVDDEK 

GDSNDDYDSAGLLSDEDCMSVPGKTHRAIADHL 

FWSEETKSRFTEYSMTSSVMRRNEQLTLHDERFE 

KFYEQYDDDEIGALDNAELEGSIQVDSNRLQEVL 

NDYYKEKAENCVKLNTLEPLEDQDLPMNELDES 

EEEEMITVVLEEAKEKWDCESICSTYSNLYNHPQ 

LKYQPKPKQIRISSKTGIPLNVLPKKGLTAKQTE 

RIQMINGSDLPKVSTQPRSKNESKEDKRARKQAJ 

KEERKERRVEKKANKLAFKLEKRRQEKELLNLK 

KNVEGLKL 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanlne OCysteine, D=Aspartic Acid, 
B=Glutamic Add, ^Phenylalanine, G=Glyclne, H=Hlstidi ne, 
l=lsoleudne, K=Lysine, L^Leu cine, M=Methlonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arglnine, S=Serine, 
T=Threonint, V°Valioe, W=Tryptophan, Y=»Tyroslne, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 


3259 


A 


3 


964 


QMEPGNDTQISEFLLLGFSQEPGLQPFLFGLFLSM 

YLVTVLGNLLHLAT1SDSHLHTPMYFFLSNLSFA 

DICVTSTTIPKMLMNIQTQNKVITYUCLMQMYF 

FILFAGFENFLLSVMAYDRFVAICHPLHYMVIMN 

PHLCGLLVLASWTMSALYSLLQILMWRLSFCT 

ALEIPHFFCELNQVIQLACSDSFLNHMVIYFTVAL 

LGGGPLTGILYSYSKIISSIHA1SSAQGKYKAFSTC 

ASHLSWSLFYGAILGVYLSSAATRNSHSSATAS 

VMYTWTPMLNPFIYSLRNKDIKRALGIHLLWGT 

MKGQFFKKCP 


3260 


A 


34 


2573 


IPFLKSCCCCCLFDFPPPPLDQVQEEECEVERVTE 

HGTPKPFRKFDSV AFGESQ SEDEQFENDLETDPP 

NWQQLVSREVLLGLKPCEKRQEVINELFYTERA 

HVRTLKVLDQVFYQRVSREGBLSPSELRKIFSNLE 

DILQLHIGLNEQMKAVRKRNETSV1DQIGEDLLT 

WFSGPGEEKLKHAAATFCSNQPFALEMIKSRQK 

KDSRFQTFVQDAESNPLCRRLQLKDIIPTQMQRL 

TKYPLLU)N1ATYTEWPTEREKVKKAADHCRQIL 

NYVNqAVKEAENKQRLEDYQRRLDTSSLKLSEY 

PNVEELRhTLDLTKRKMIHEGPLVWKVNRDKTID 

LYTLLLEDELVLLQKQDDRLVLRCHSKILASTAD 

SKHTFSPVIKLSTVLVRQVATDNKALFVISMSDN 

GAQIYELVAQTVSEKTVWQDLICRMAASVKEQS 

TKPffLPQSTPGEGDNDEEDPSKLKEEQHGISVTG 

LQSPDRDLGLESTLISSKPQSHSLSTSGKSEVRDL 

FVAERQFAKEQHTDGTLKEVGEDYQIAIPDSHLP 

VSEERWALDALRNLGLLKQLLVQQLGLTEKSVQ 

EDWQHFPRYRTASQGPQTDSV1QNSENIKAYHSG 

EGHMPFRTGTGDIATCYSPRTSTESFAPRDSVGL 

APQDSQASMLVMDHMIMTPEMPTN4EPEGGLDD 

SGEHFFDAREAHSDENPSEGDG A VNKEEKD VNL 

RISGNYLILDGYDPVQESSTDEEVASSLTLQPMT 

GIPAVESTHQQQHSPQNTHSDGAISPFTPEFLVQQ 

RWGAMEYSCFEIQSPSSCADSQSQIMEYIHKIEA 

DLEHLKKVEESYTILCQRLAGSALTDKHSDKS . 


3261 


A 


1 


2100 


AVEFAEGALTMAPWPELGDAQPNPDKYLEGAA 

GQQPTAPDKSKETNKTDNTEAPVTKJELLPSYST 

ATLIDEPTE VDDPWNLPTLQDSG I K WSERDTKG K 

ILCFFQGIGRLILLLGFLYFFVCSLDILSSAFQLVG 

GKMAGQFFSNSSIMSNPLLGLVIGVLVTVLVQSS 

STSTSrVVSlvrVSSSLLTVRAAIPIIMGANlGTSITNT 

IVALMQVGDRSEFRRAFAGATVHDFFNWLSVLV 

LLPVEVATHYLEIITQLrVESFHFKNGEDAPDLLK 

VITKPFTKLIVQLDKKVISQ1AMNDEKAKNKSLV 

K1WCKTFTNKTQINVTVPSTANCTSPSLCWTDGI 

QNWTMH^TYKENIAKCQJDFVNFHLPDLAVGT 

ILLILSLLVLCGCLIMrVKlLGSVLKGQVATVIKKT 

INTDFPFPFAWLTGYLAELVGAGMTFIVQSSSVFT 

SALTPLIGIG VTCTERA YPLTLGSNI GTTTTALLAAL 

ASPGNALRSSLQIALCHFFFNISGILLWYPIPFTRL 

P1RMAKGLGNISAKYRWFAVFYLIIFFFLIPLTVFG 

LSLAGWRVLVGVGVPVVF11ILVLCLRLLQSRCPR 

VLPKKLQNWNFLPLWMRSLKPWDAVVSKFTGC 

FQMRCCCCCRVCCRACCLLCGCPKCCRCSKCCE 

DLEEAQEGQDVPVKAPETFDNITISREAQGEVPA 
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SEQID 

NO: 


Method 


Predicted 
beginniag 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystdne, B°Aspartic Acid, 
E~Glutamic Add, ^Phenylalanine, OGIycine, H»Histidlne, 
I»lsoleucine, KpLysine, D=Leudne, M=Mcthionlne, 
N»Asparagine, P°Prollne, Q=Glutamine, R=Arginine, S^Serine, 
T^Threonine, V~Valine t W=Tryptopban, Y^Tyrosine, 

A UllKnOWD) * a *OlUp CUUUli, /^pUSMOIC IIUUCVIIUC UCICUUU, 

^possible nucleotide insertion 










SDSKTECTAL 


3262 


A 


30 i 


1377 


SQQGSQPHRQGPPSLLTAPHSLDLPALPPGPRGS 

QGKLRRVLVPMSVKPSWGPGPSEGVTAVPTSDL 

GEIHNWTELLDLFNHTLSECHVELSQSTKRVVLF 

ALYLAMFWGLVENLLVICVNWRGSGRAGLMN 

LYILNMAIADLGIVLSLPVWMLEVTLDYTWLWG 

SFSCRFTHYFYFVNMYSSIFFLVCLSVDRYVTLTS 

ASPSWQRYQHRVRRAMCAGIWVLSAIIPLPEVV 

HIQLVEGPEPMCLFMAPFETYSTWALAVALSTTI 

LGFLLPFPL1TVFNVLTACRLRQPGQPKSRRHCLL 

LCAYVAVFVMCWLPYHVTLLLLTLHGTHISLHC 

HLVHLLYFFYDVIDCFSMLHC VTNPILYNFLSPHF 

RGRLLNAVVHYLPKDQTKAGTCASSSSCSTQHSI 

IITKGDSQPAAAAPHPEPSLSFQAHHLLPNTSPISP 

TQPLTPS 


3263 


A 


1 


919 


QARSPSVAAMASPQLCRALVSAQWVAEALRAP 

RAGQPLQLLDASWYLPKLGRDARREFEERHIPG 

AAFFDIDQCSDRTSPYDHMLPGAEHFAEYAGRL 

G VG AATHV VIYD A SDQGL YSAPRV W WMFRAFG 

HHAVSLLDGGLRHWLRQNLPLSSGKSQPAPAEF 

RAQLDPAFIKTYEDIKENLESRRFQWDSRATGR 

FRGTEPEPRDGIEPGH1PGTVN1PFTDFLSQEGLEK 

SPEEIRHLFQEKKVDLSKPLVATCGSGVTACHVA 

LGAYLCGKPDVPIYDGSWVEWYMRARPEDV1SE 

GRGKTH 


3264 


A 


1 


1398 


ARRSTPRTAPRASATRSAAGTMREIVHIQAGQCG 

NQIGAKFWEVISDEHGIDPTGSYHGDSDLQLERI 

NVrmrEAAGNKYVPRAILVDLEPGTMDSVRSGP 

FGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELV 

DSVLDVVRKESESCDCLQGFQLTHSLGGGTGSG 

MGTLLISKIREEYPDRIMNTFSVMPSPKVSDTVVE 

PYNATLSVHQLVENTDETYSIDNEALYDICFRTL 

KLTTPTYGDLNHLVSATMSGVTTCLRFPGQLNA 

DLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQY 

RALTVPELTQQMFDSKNMMAACDPRHGRYLTV 

AAIFRGRMSMKEVDEQMLNVQNKNSSYFVEWIP 

NNVKTAVCDEPPRGLKMSATFIGNSTAIQELFKRI 

SEQFTAMFRRKAFLHWYTGEGMDEMEFTEAES 

NMNDLVSEYQQYQDATADEQGEFEEEEGEDEA 


3265 


A 


265 


862 


WWEDARVLGPFHPEEEGHWVMTPSEGARAGTG 
RELEMLDSLLALGGLVLLRDSVEWEGRSLLKAL 
VKKSALCGEQVHILGCEVSEEEFREGFDSDINNR 
LVYHDFFRDPLNWSKTEEAFPGGPLGALRAMCK 
RTDPVPVTIALDSLSWLLLRLPCTTLCQVLHAVS 
HQDSCPGETPPSLFPLIHLPLPRSVPLFLSTLE 


3266 


A 


2 


884 


AAGAGADGREPASERASRAEPPAVAMGQNDLM 

GTAEDFADQFLRVTKQYLPHVARLCLISTFLEDG 

IRMWFQWSEQRDYIDTTWNCGYLLASSFVFLNL 

LGQLTGCVLVLSKNFVQYACFGLFGI1ALQTIAYS 

ILWDLKFLMRNLALGGGLLLLLAESRSEGKSMF 

AGVPTMRESSPKQYMQLGGRVLLVLMFMTLLH 

FDASFFSIVQNIVGTALMILVAIGFKTKLAALTLV 

VWLFAINVYFNAFWT1PVYKPMHDFLKYDFFQT 

MSVIGGLLLVVALGPGGVSMDEKKKEW 


3267 


A 


802 


1011 


ASTFCSAWKRRSTAALWWSGSRASRSHPRELGP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to lint amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteinc, »=Aspart>c Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H°Histidine, 
Msoleuclne, K=Lysloe, L=Leuclne, M=Metbionlne, 
N=Asparagine, P=Prollne, Q=Glutamlne, R=Arginine, S=Sertne, 

Tp-rThr^nU* VaValinn U/oTrvntnnhfln VaTviftain* 

I^mrconine, v o vaiinc» Yr=irypiopnao t i^i/iumdc, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
V-possible nucleotide Insertion 










LCr Vrul AmALoxKoIYLL/ v .LoL»r JbJitlvjisJL» vrAOULar 
RA 


3268 


A 


490 


679 


EDAWITNPSLSNARSTPSKPLCYTVLKEGQWGV 
KTTKASNTREKLRPESERRMVKSFGDEVT 


3269 


A 


2 


796 


GSTHASGARPSLKRARSQRGRPLPSRALPSAHKD 

MTTNAGPLHPYWPQHLRLDNFWNDWPTWHILA 

GLFSVTGVLVVrrWLLSGRAAWPLGTWRRLSL 

CWFAVCGFIHLVIEGWFVLYYEDLLGDQAFLSQ 

L WKEYAKGDSRY1LGDNP 1 VCPAbl 1 1 AtLWurL 

SLWVVIAFLRQHPLRFILQLVVSVGQIYGDVLYF 

LTEHRDGFQHGELGHPLYFWFYFVFMNALWLV 

» T>/^1 71 \ 71 7~\ A ITVTXT TTT A AOTI T"\ A TLT A TV A ITCl'Wf 

LPG VL VLDA VKHLTI^QSTLIJAKA I KAitoJSJtN 


3270 . 


A . 


17 


229 


GDTGPQILMSYLDSVASKLLQNfVKKLSQSFCSNF 
KYLTKYSR1CQVSDEIKKJSRK I VbSNrlrrMsJNJsJvl 

Q 


3271 


A 


419 


553 


IQSGLSLCFADLSETPEGRAGVPGCPHSCDGVAS 
GRPCSPSSAG 


3272 


A 


1211 


1450 


FQF1QIELLNILQSLIRNQTQSPYNTTAYPAIDSVIT 
ILPFSFSCFFI1TKCFGLSIFPSVIFFLHVYFILTLV.VF 
YCC 


3273 


A 


59 


1562 


QAWSLQVALSPFFFPASPSNSFAAAVPQLLFPELP 

LPHVPGQESAKRRSARRFLIMSELTKELMELVW 

GTKSSPGLSDT1FCRWTQGFVFSESEGSALEQFEG 

GPCAVIAPVQAFLLKKLLFSSEKSSWRDCSQEEQ 

KELLCHTLCDILESACCDHSGSYCLVSWLRGKTT 

EETASISGSPAESSCQVEHSSALAVEELGFERFHA 

L1QKRSFRSLPELKDAVLDQYSMWGNKFGVLLF 

LYSVLLTKGIENIKNEIEDASEPLIDPVYGHGSQS 

L1NLLLTGHAVSNVWDGDRECSGMKLLGIHEQA 

AVGFLTLMEALRYCKVGSYLK1SKIPYLDCLASE 

THLTVFFAKDMALVAPEAPSEQARRVFQTYDPE 

DNGFIPDSLLEDVMKALDLVSDPEYINLMKNKL 

DPEGLGDLLGPFLQEFFPDQGSSGPESFTVYHYN 

GLKQSNYNEKVMYVEGTAVVMGFEDPMLQTD 

DTPIKRCLQTKWPYIELLWTTDRSPSLN 


3274 


A 


186 


1358 


RVVHRFFKSSAFWPAEVKQPRGGPKTGSRKEGA 

GSRAPQPVVRSFCGSVGAEGRMEKLRLLGLRYQ 

EYVTRHPAATAQLETAVRGFSYLLAGRFADSHE i 

LSELVYSASNLLVLLNDGILRKELRKKLPVSLSQ 

QKLLTWLSVLECVEVFMEMGAAKVWGEVGRW 

LVIAL1QLAKAVLRMLLLLWFKAGLQTSPPIVPL 

DRETQAQPPDGDHSPGNHEQSYVGKRSNRVVRT 

LQNTPSLHSRHWGAPQQREGRQQQHHEELSATP 

TPLGLQETIAEFLYIARPLLHLLSLGLWGQRSWK 

PWLLAGVVDVTSLSLLSDRKGLTRRERRELRRR 

TILLLYYLLRSPFYDRr SEARlLr LLQLLADHVPG 

VGLVTRPLMDYLPTWQKJYFYSWG 


3275 


A 


575 


759 


SVYSASSCKCCNYRKTEQ1PDCEQPPASSMPERPS 
HESQPTPQMMPLS APSRAEELG QRPG 


3276 


A 


7 


258 


KAAGHRLLLAAGHPSMPSSDCLLWEGSLELRPL 
QHISSLLVLVSTTCLFAFPRVPIAFESKSCLIYHCH 

n A PTVTJ WVrVTPQQMTf* 
\sl\r 1 V INJl T IVlv/dOJl 1 KJ 


3277 


A 


9 


2221 


KLGVEPEEEGGGDDEEDAEAWAMELADVGAAA 

SSQGV1TOQVLPTPNASSRVIVHVDLDCFYAQVE 

MISNPELKDKPLGVQQKYLVVTCNYEARKLGVK 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of ■ 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence <A=Alanlne C=Cysttint, D=Aspartic Acid, | 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histfdinc, 
I=lsoleucine, KpLysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamint, R°Arginine, S=Serlne, 
T=Tbreonlne, V=Valine, W=Tryptophan, Y°Tyrosine» 
X°Unknown, *=Stop codon, ^possible nucleotide deletion, 
^■possible nucleotide Insertion 










KLMMVRDAKEKCPQLVLVNGEDLTRYREMSYK 

VTELLEEFSPWERLGFDENFVDLTEMVEKRLQQ 

LQSDELSAVTVSGHVYNNQSINLLDVLHIRLLVG 

SQIAAEMREAMYNQLGLTGCAGVASNKLLAKL 

VSGVFKPNQQTVLLPESCQHLIHSLNHTJKEIPGIG 

YKTAKCLEALG1NSVRDLQTFSPKILEKELGISVA 

QRIQKLSFGEDNSPVILSGPPQSFSEEDSFKKCSSE 

VEAKNKIEELLASLLNRLCQDERKPHTVRLIIRRY 

SSEKHYGRESRQCPIPSHVIQKLGTGNYDVMTPM 

\nDILMKLFRNMVNVKMPFHLTLLSVCFCNLKAL 

NTAKKGLIDYYLMPSLSTTSRSGKHSFKMKDTH 

MEDFPKDKETNRDFLPSGRIESTRTRESPLDTTNF 

SKEKDINEFPLCSLPEGVDQEVFKQLPVDIQEEIL 

SGKSREKFQGKGSVSCPLHASRGVLSFFSKKQM 

QDIPINPRDHLSSSKQVSSVSPCEPGTSGFNSSSSS 

YMSSQKDYSYYLDNRLKDERISQGPKEPQGFHF 

TNSNPAVSAFHSFPNLQSEQLFSRNHTTDSHKQT 

VATDSHEGLTENREPDSVDEKITFPSDIDPQVFYE 

LPEAVQKELLAEWKRTGSDFHIGHK 


3278 


A 


1 


876 


GLRLHVDLVEKPRTGIMAAETRNVAGAEAPPPQ 

KRYYRQRAHSNPMADHTLRYPVKPEEMDWSEL 

YPEFFAPLTQNQSHDDPKDKKEKRAQAQVEFAD 

IGCGYGGLLVELSPLFPDTLILGLEIRVKVSDYVQ 

DRJRALRAAPAGGFQN1ACLRSNAMKHLPNFFY 

KGQLTKMFFLFPDPHFKRTKHKWRIISPTLLAEY 

AYVLRVGGLVYTITDVLELHDWMCTHFEEHPLF 

ERVPLEDLSEDPVVGHLGTSTEEGKKVLRNGGK 

NFPAIFRRIQDPVLQAVTSQTSLPGH 


3279 


A 


82 


2929 


TRTKRRLGREKAMASPPRGWGCGELLLPFMLLG 

TLCEPGSGQIRYSMPEELDKGSFVGNIAKDLGLE . 

PQELAERGVRTVSRGRTQLFALNPRSGSLVTAGRI 

DREELCAQSPLCVVNFNILVENKMKIYGVEVEn 

DINDNFPRFRDEELKVKVNENAAAGTRLVLPFA 

RDAD VG VNSLRS YQLS SNLHFSLDWSGTDGQK 

YPELVLEQPLDREKETVHDLLLTALDGGDPVLSG 

TTHIRVTVLDANDNAPLFTPSEYSVSVPENIPVGT 

RLLMLTATDPDEGINGKLTYSFRNEEEKISETFQL 

DSNLGEISTLQSLDYEESRFYLMEWAQDGGAL 

VASAKVWTVQDVNDNAPEVILTSLTSSISEDCL 

PGTVIALFSVHDGDSGENGEIACSIPRNLPFKLEK 

SVDNYYHLLTTRDLDREETSDYN1TLTVMDHGT 

PPLSTESHIPLKVADVNDNPPNFPQASYSTSVTEN 

NPRGVSIFSVTAHDPDSGDNARVTYSLAEDTFQG 

APLSSYVSINSDTGVLYALRSFDYEQLRDLQLWV 

TASDSGNPPLSSNVSLSLFVLDQNDNTPEILYPAL 

PTDGSTGVELAPRSAEPGYLVTKVVAVDKDSGQ 

NAWLSYRLLKASEPGLFAVGLHTGEVRTARALL 

DRDALKQSLVVAVEDHGQPPLSATFTVTVAVAD 

RIPDILADLG SIKTPIDPEDLDLTLYLV VAVAAVS 

CVFLAFVIVLLVLRLRRWHKSRLLQAEGSRLAG 

VPASHFVGVDGVRAFLQTYSHEVSLTADSRKSH 

LIFPQPNYADTLLSEESCEKSEPLLMSDKVDANK 

EERRVQQAPPNTDWRFSQAQRPGTSGSQNGDDT 

GTWPNNQFDTEMLQAMILASASEAADGSSTLGG 

GAGTMGLSARYGPQFTLQHVLQGELGSDYRQN 
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SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCystelne, D=Aspartic Add, 
B=€lutarolc Add, ^Phenylalanine, G°Glydne, H=Hlstldine, 
I=lsoleudne, K=Lysine, LriLeutine, M=Metbionlne, 
N°Asparagine, P=Proline, Q=Clutamlne, R=Arginine, S=Serine, 
T^Threonlne, V«Valine, W=Tryptopnan, Y"u yrosine, 
X^Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










VYIPGSNATLTNAAGKRDGKAPAGGNGNKKKS 
GKKEKK 


3280 


A 


149 


1288 


GTSQMSSHKGSVVAQGNGAPASNREADTAELAE 

LGPLLEEKGKRVIANPPKAEEEQTCPVPQEEEEE 

VRVLTLPLQAHHAMEKMEEFVYKVWEGRWRV1 

PYDVLPDWLKDNDYLLHGHRPPMPSFRACFKSIF 

PJHTETGNIWTHLLGFVLFLFLGILTMLRPNMYF 

MAPLQEKWFGMFFLGAVLCLSFSWLFHTVYCH 

SEKVSRTFSKLDYSGIALLrMGSFVPWLYYSFYCS 

PQPRLlYLSrVCVLGISAIIVAQWDRFATPKHRQT 

RAGVFLGLGLSGWPTMHFTIAEGFVKATTVGQ 

MGWFFLMAVMY1TGAGLYAARJPERFFPGKFDI 

WFQSHQIFHVLVVAAAFVHFYGVSNLQEFRYGL 

EGGCTDDTLL ! 


3281 


A 


1 


557 


RPRRRQPSFSCRVLVLEDPPCFRFTNSMNQEKLA 

KLQAQVRIGGKGTARRKKKVVHRTATADDKKL 

QSSLKKLAVWJIAGIEEVNMrKDDGTVIHFNNPK 

VQASLSANTFAITGHAEAKPITEMLPGILSQLGAD 

SLTSLRKLAEQFPRQVLDSKAPKPEDIDEEDDDV 

PDLVENFDEASKNEAN 


3282 


A 


155 


1139 


HALGRRGGSQELSAAACGCFALRLRAPGSGRPA 

LAPGAAAFAGLGGAPRFPPRGSAAGRTMLLKEY 

RICMPLTVDEYKIGQLYMISKHSHEQSDRGEGVE 

WQNEPFEDPHHGNGQFTEKRVYLNSKLPSWAR 

AVVPKIFYVTEKAWNYYPYTITEYTCSFLPKFSIH 

IETKYEDNKGSNDTIFDNEAKDVEREVCFIDIACD 

EIPERYYKESEDPKHFKSEKTGRGQLREGWRDSH 

QPIMCSYKLVTVKFEVWGLQTRVEQFVHKWR 

DILLIGHRQAFAWVDEWYDMTMDDVREYEKN 

MHEQTNIKVCNQHSSPVDDEBSHAQTST 


3283 


A 


159 


547 


IKSKLNQQVEVQESEWRLTEAKGPTMGKESGW 
DSGRAAVAAWGGWAVGTVLVALSAMGFTSV 
GIAASSIA AKMMSTAAIANGGG V AAG SL V AILQS 
VGAAGLSVTSKVIGGFAGTALGAWLGSPPSS 


3284 


A 


227 


637 


TSNSLLRPDRMSVMDLANTCSSFQSDLDFCSDCG 

SVLPLPGAQDTVTCIRCGFNINVRDFEGKVVKTS 

WFHQLGTAMPMSVEEGPECQGPVVDRRCPRCG 

HEGMAYHTRQMRSADEGQTVFYTCTNCKFQEK 

EDS 


3285 


A 


123 


1535 


HRLSYDEAFAMANDPLEGFHEVNLASPTSPDLL 

GVYESGTQEQTTSPSVrYRPHPSALSSVPIQANAL 

DVSELPTQPVYSSPRRLNCAEISSISFHVTDPAPCS 

TSGVTAGLTKLTTRKDNYNAEREFLQGATjTEAC 

DGSDDIFGLSTDSLSRLRSPSVLEVREKGYERLKE 

ELAKAQRELKLKDEECERLSKVRDQLGQELEEL 

TASLFEEAHKMVREANIKQATAEKQLKEAQGKI 

DVLQ AE V AALKTL VLS S SPTSPTQEPLPGGKTPF 

KKGHTRNKSTSSAMSGSHQDLSVlQPrYKDCKEA 

DLSLYNEFRLWKDEPTMDRTCPFLDKIYQEDIFP 

CLTFSKSELASAVLEAVENNTLSIEPVGLQPIRFV 

KASAVECGGPKKCALTGQSKSCKHRIKLGDSSN 

YYYISPFCRYRJTSVCNFFTYIRYIQQGLVKQQDV 

DQMFWEVMQLRKEMSLAKLGYFKEEL 


3286 


A 


3 


589 


GPSQSMAAGELEGGKPLSGLLNALAQDTFHGYP 
GITEELLRSQLYPEVPPEEFRPFLAKMRGILKS1AS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino odd sequence (A=Alanlne OCysteine, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, OGlyclne, H°Histidine, 
l=Iso!euclnt, K=Lyslne, l>Leucl ne, M=Metblonlne, 
N=Asparagine, P=Proline, Q=Glutamine, R°Arginlne, S=Serlnc, 
T=Thrconine, V=Valine, W=Try ptophan, Y^Tyrosine, 
X=Unknowo, *=Stop codon, /^possible nudeotide deletion, 
\=possible nucleotide insertion 










ADMDFNQLEAJFLTAQTKKQGGITSDQAAVISKF 
WKSHKTKIRESLMNQSRWNSGLRGLSWRVDGK 
SQSRH SAQ1HTP V AIIELELGK YGQESEFLCLEFD 
EVKVNQILKTLSEVEESISTLISQPN 


3287 


A 


50 


390 


LGAMAKHHPDLIFCRKQAGVAIGRLCEKCDGKC 
VICDSYVRPCTLVRICDECNYGSYQGRCVICGGP 
GVSDAYYCKECTIQEKDRDGCPKIVNLGSSKTDL 
FYERKKYGFKKR 


3288 


A 


3 


428 


RTTFFRFRPCESLCGDMKLLTHNLLSSHVRGVGS 

RGFPLRLQATEVRJCPVEFNPNFVARMIPKVEWS 

AFLEAADNLRLIQVPKGPVEGYEENEEFLRTMH 

HLLLEVEVIEGTLQCPESGRMFPISRGIPNMLLSE 

EETES 


3289 


A 


1 


1743 


. AGCCRDTRFPTPRGPGSLCHNFCRSAACTVTRTI 
HGSPREDTGTPRSREMMFQDSVAFEDVAVSFTQ 
EEWALLDPSQKNLYRDVMQETFKNLTSVGKTW 
KVQNIEDEYKNPRRNLSLMREKLCESKESHHCG 
ESFNQIADDMLNRKTLPGITPCESSVCGEVGTGH 
SSLNTHIRADTGHKSSEYQEYGENPYRNKECKK 
AFSYLDSFQSHDKACTKEKPYDGKECTETFISHS 
CIQRHRVMHSGDGPYKCKFCGKAFYFLNLCLIH 
ERIHTGVKPYKCKQCGKAFTRSTTLPVHERTHTG 
VNADECKECGNAFSFPSEIRRHKRSHTGEKPYEC 
KQCGKVFISFSSIQYHKMTHTGEKPYECKQCGK 
AFRCG SHLQKHGRTHTGEKPYECRQCGKAFRCT 
SDLQRHEKTHTEDKPYGCKQCGKGFRCASQLQI 
HERTHSGEKPHECKECGKVFKYFSSLRIHERTHT 
GEKPHECKQCGKAFRYFSSLHIHERTHTGDKPYE 
CKVCGKAFTCSSSIRYHERTHTGEKPYECKHCGK 
AFISNYIRYHERTHTGEKPYQCKQCGKAFIRASS 
CREHERTHTINR 


3290 


A 


2 


1350 


GRPRSSSDNRNFLRERAGLSSAAVQTRIGNSAAS 

RRSPAARPPVPAPPALPRGRPGTEGSTSLSAPAVL 

WAVAWWWSAVAWAMANYIHVPPGSPEVP 

KLNVTVQDQEEHRCREGALSLLQHLRPHWDPQE 

VTLQLFTDG1TNKLIGCYVGNTMEDWLVRIYGN 

KTELLVDRDEEVKSFRVLQAHGCAPQLYCTFNN 

GLCYEF1QGEALDPKHVCNPAIFRLIARQLAKIHA 

IHAHNGWIPKSNLWLKMGKYFSLIPTGFADEDIN 

KRFLSDEPSSQILQEEMTWMKEILSNLGSPVVLCH 

NDLLCKNTIYNEKQGD VQFED YEYSG YN YL A YDI 

GNHFNEFAGVSDVDYSLYPDRELQSQWLRAYLE 

AYKEFKGFGTEVTEKEVEILFIQVNQFALASHFF 

WGLWALIQAKYSTffiFDFLGYAlVRFNQYFKMK 

PEVTALKVPE 


3291 


A 


102 

■ 


839 


PEAQTSAVLAREKGHLPTMRHEAPMQMASAQD 

ARYGQKDSSDQNFDYMFKLLIIGNSSVGKTSFLF 

RY ADDSFTSAFVSTVG IDFKVKTVFKNEKRIKLQI 

WDTAGQERYRTITTAYYRGAMGFILMYDITNEE 

SFNAVQDWSTQDCTYSWDNAQVDLVGNKCDME 

DERVISTERGQHLGEQLGFEFFETSAKDNINVKQ 

TFERLVDIICDKMSESLETDPAITAAKQNTRLKET 

PPPPQPNCAC 


3292 


A 


2 


4136 


DRPPWNSRVDDFVTNLIHLSSKGfflSPAKDTSLQ 
QRTPAEMSPVLHFYVRPSGHEGAASGHTRRKLQ 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteiue, D=Aspartfc Add, 
E=Glutomic Add, ^Phenylalanine, G=Glyclnc, H-Histidlne, 
I=Isoleucine, K=Lys!ne, L=L«ucine, MNMetbionine, 
N=Asparaglne, P=Prollne, Q=Glutamine, R=Arglnine, S=Serine, 
T-Tbreonine, V=Vallne, W=Tryptophan, Y=Tyroslne, 
X=UnbnowD, *=Stop codon, /"possible oudeotide deletion, 
V-possible nucleotide insertion 










GKLPELQGVETELCYNVNWTAEALPSAEETKKL 
MWLFGCPLLLDDVARESWLLPGSNDLLLEVGPR 
LNFSTPTSTNIVSVCRATGLGPVDRVETTRRYRLS 
FAHPPSAEVEAIALATLHDRMTEQHFPHPIQSFSP 
ESMPEPLNGPINILGEGRLALEKANQELGLALDS 
WDLDFYTKRFQELQRNPSTVEAFDLAQSNSEHS 
. RHWFFKGQLHVDGQKLVHSLFESIMSTQESSNP 
NNVLKFCDNSSAIQGKEVRFLRPEDPTRPSRFQQ 
QQGLRHVVFTAETHNFPTGVCPFSGATTGTGGRI 
RDVQCTGRGAHWAGTAGYCFGNLHIPGYNLP 
WEDLSFQYPGNFARPLEVAIEASNGASDYGNKF 
GEPVLAGFARSLGLQLPDGQRREW1KPIMFSGGI 
GSMEADHISKEAPEPGMEWKVGGPVYR1GVGG 
GAASSVQVQGDNTSDLDFGAVQRGDPEMEQKM 
NRVIRACVEAPKGNPICSLHDQGAGGNGNVLKE 
LSDPAGA1IYTSRFQLGDPTLNALEIWGAEYQESN 
ALLLRSPNRDFLTHVSARERCPACFVGTITGDRRI 
VLVDDRECPVRRNGQGDAPPTPPPTPVDLELEW 
VLGKMPRKEFFLQRKPPMLQPLALPPGLSVHQA 
LERVLRLPAVASKRYLTNKVDRSVGGLVAQQQC 
VGPLQTPLADVAWALSHEELIGAATALGEQPV 
KSLLDPKVAARLAVAEALTNLVFALVTDLRDVK 
CSGNWMWAAKLPGEGAALADACEAMVAVMA 
ALGVAVDGGKDSLSMAARVGTETVRAPGSLV1S 
AYAVCPDITATVTPDLKHPEGRGHLLYVALSPG 
QHRLGGTALAQCFSQLGEHPPDLDLPENLVRAFS 
ITQGLLKDRLLCSGHDVSDGGLVTCLLEMAFAG 
NCGLQVDVPVPRVDVLSVLFAEEPGLVLEVQEP 
DLAQVLKRYRDAGLHCLELGHTGEAGPHAMVR 
VSVNGAWLEEPVGELRALWEETSFQLDRLQAE 
PRCVAEEERGLRERMGPSYCLPPTFPKASVPREP | 
GGPSPRVAILREEGSNGDREMADAFHLAGFEVW 
DVTMQDLCSGAIGLDTFRGVAFVGGFSYADVLG 
SAKGWAAAVTFHPRAGAELRRFRKRPDTFSLGV 
CNGCQLLALLGWVGGDPNEDAAEMGPDSQPAR 
PGLLLRHNLSGRYESRWASVRVGPGPALMLRG 
MEGAVLPVWSAHGEGYVAFSSPELQAQffiARGL 
APLHWADDDGNPTEQYPLNPNGSPGGVAGICSC 
DGRHLAVMPHPERAVRPWQWAWRPPPFDTLTT 
SPWLQLFINARNWTLEGSC 


3293 


A 


65 


642 


GVRGFWAGTMASRAGPRAAGTDGSDFQHRERV 

AMHYQMSVTLKYEIKKLIYVHLVIWLLLVAKMS 

VGHLRLLSHDQVAMPYQWEYPYLLSELPSLLGLL 

SFPRNNISYLVLSMISMGLFS1APLIYGSMEMFPA 

AQQLYRHGKAYRFLFGFSAVSIMYLVLVLAVQV 

HAWQLYYSKKLLDSWFTSTQEKKHK 


3294 


A 


35 


1821 


SQRSCPRSPSSPAPPWARCSNPDSRTGGVPVPRA 

WSAGGPALGLMAAPVRLGRKRPLPACPNPLFVR 

WLTEWRDEATRSRHRTRFVFQKALRSLRRYPLP 

LRSGKEAKILQHFGDGLCRMLDERLQRHRTSGG 

DHAPDSPSGENSPAPQGRLAEVQDSSMPVPAQP 

KAGGSGSYWPARHSGARVILLVLYREHLNPNGH 

HFLTKEELLQRCAQKSPRVAPGSARPWPALRSLL 

HRNLVLRTHQPARYSLTPEGLELAQKLAESEGLS 

LLNVG1GPKEPPGEETAVPGAASAELASEAGVQQ 
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SeqW 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue. of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCystelne, D=Aspartie Add, 
E=Glutamic Add, F~Pbenylalanine, G=Glycine, M=Histidine, 
l=Jsoleudoe, K^Lysioe, L=Leucioe, M=Methionine, 
N=Asparaglne, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Tnreonine, V c vaiioc t w=i ryptopnan, i^iyrosinc, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










QPLELRPGEYRVLLCVDIGETRGGGHRPELLREL 

QW.HVTHTVRKLHVGDFWVAQETNPRDPANP 

GELVLDH1VERKRLDDLCSSIIDGRFREQKFRLKR 

CGLERR\m,VEEHGSVHNLSLPESTLLQAVTNTQ 

VIDGFFVKRTADIKESAAYLALLTRGLQRLYQGH 

TLRSRPWGTPGNPESGAMTSPNPLCSLLIrSUrW 

AGAKNKAQSVREVFARQLMQVRGVSOEKAAA 

LVDRYSTPASLLAAYDACATPKEQETLLSTIKCG 

RLQRNLGPALSRTLSQLYCSYGPLT 


3295 


A 


2 


1115 


EFHPHTQVSGLLTPQLQEPDVWSPSRGQPVSLHL 

PGKGAPEVKEMAWWKSW1EQEGVTVKSSSHFN 

PDPDAETLYKAMKGIGTNEQAIIDVLTKRSNTQR 

QQ1AKSFKAQFGKDLTETLKSELSGKFERLIVAL 

MYPPYRYEAKELHDAMKGLGTKEGVIIEILASRT 

KNQLREIMKAYEEDYGSSLEEDIQADTSGYLERI 

LVCLLQGSRDDVSSFVDPALALQDAQDLYAAGE 

KIRGTDEMKFIT1LCTRSATHLLRVFEEYEK1ANK 

SIEDSIKSETHGSLEEAMLTVVKCTQNLHSYFAE 

RLYYAMKGAGTRDGTL1RN1VSRSE1DLNLIKCH 

FKKMYGKTLSSMIMEDTSGDYKNALLSLVGSDP 


3296 


A 


] 


838 


GTRGGVGPGDNGGVEAGAKPGAAA1PLRGDGS 

GETGPGRVAPGEVRGSPRGHVAGPEGPREVLFFF 

FLPSSKPASEV1NEYSWKVDFLKGMLQAEKLTSS 

SEKALANQFLAPGRVPTTARERVPATKTVHLQS 

RARYTSEMRSELLGTDSAEPEMDVRKRTGVAGS 

QPVSEKQSAAELDLVLQRHQNLQEKLAEEMLGL 

ARSLKTNTLAAQSVIKKDNQTLSHSLKMADQNL 

EKLKTESERLEQHTQKSVNWLLWAMLIIVCFEFIS 

M1LFIR1MPKLK 


3297 


A 


46 


617 


HKQPAGFLGLWLGTETYTISFPGPETFGLGLSHA 

TGIPGSPACRQPVVGLHSLHNYRMAMVSAMSW 

VLYLWJSACAMLLCHGSLQHTFQQHHLHRPEGG 

TCEVIAAHRCCNKNR1EERSQTVKCSCLPGKVAG 

TTRNRPSCVDASIVIGKWWCEMEPCLEGEECKTL 

PDNSGWMCATGNK1KTTRIHPRT 


3298 


A 


157 


748 


IQPPDPRNMTLAAYKEKMKELPLVSLFCSCFLAD 

PLNKSSYKYEADTVDLNWCVISDMEVIELNKCT 

SGQSFEVILKPPSFDGVPEFNASLPRRRDPSLEEIQ 

KKLEAAEERRKYQEAELLKHLAEKREHEREV1Q 

KAIEENNNFIKMAKEKLAQKMESNKENREAHLA 

AMLERLQEKDKHAEEVRKNKELKEEASR 


3299 


A 


5 


892 


TQLPAPLSGVLSRLQLGSGAPLLTWVQETAOVA 

GGAPRRRTPVTMWRLLARASAPLLRVPLSDSWA 

LLPASAGVKTLLPVPSFEDVSIPEKPKLRFIERAPL 

VPKVRREPKNLSDIRGPSTEATEFTEGNFAJLALG 

GGYLHWGHFEMMRLTINRSMDPKNMFAIWRVP 

APFKPITRKSVGHRMGGGKGAIDHYVTPVKAGR 

LWEMGGRCEFEEVQGFLDQVAHKLPFAAKAVS 

RGTLEKMRKDQEERERNNQNPWTFERIATANML 

GIRKVLSPYDLTHKGKYWGKFYMPKRV 


3300 


A 


2 


1847 


FVAGGPRGSGSAAETMPE1RVTPLGAGQDVGRS 

ClLVSMGK>TvMLDCGMH 

TQNGRLTDn-DCVnSHFHLDHCGALPYFSEMVG 

YDGPIYMTHPTQAICPILLEDYRKIAVDKKGEAN 

FFTSQMIKIDCMKKVVA\nHlHQTVQ\a)DELEI^ 
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NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°>Alanine OCystelne, D=Aspartic Add, 
E°Glutamie Acid, ^Phenylalanine, G°Glycine, H°Histidine, 
I=Isoleuclne, K°Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Aiginlne, S=Serine, 
T=Tbreonine, V=Valine, W«=Tryptophan, Y=Tyros!ne, 
X=Unknowo, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 






# 




YYAGHVLGAAMFQIKVGSESWYTGDYNMTPD 

RHLGAAWroKCRPNLLrrESTYATITRDSKRCRE 

RDFLKKVHETVERGGKVLIPVFALGRAQELCILL 

ETFWERMNLKVPrYFSTGLTEKANHYYKLFIPWT 

NQKJRKTFVQRNMFEFKHIKAFDRAFADNPGPM 

VVFATPGMLHAGQSLQIFRKWAGNEKNMVIMP 

GYCVQGTVGHKJLSGQRKLEMEGRQVLEVKMQ 

VEYMSFSAHADAKGIMQLVGQAEPESVLLVHGE 

AKKMEFLKQKIEQELRVNCYMPANGETVTLFTS 

PSIPVGISLGLLKREMAQGLLPEAKKPRLLHGTLI 

MKDSNFRLVSSEQALKELGLAEHQLRFTCRVHL 1 

HDTRKEQETALRVYSHLKSVLKDHCVQHLPDGS 

VTVESVLLQAAAPSEbPGTKVLLVSWTYQDEEL 

GSFLTSLLKKGLPQAPS 


3301 


A 


2 


349 


CIRTEPAAAFRRLGALSGAAALGFASYGAHGAQ 
FPDAYGKELFDKANKHHFLHSLALLGVPHCRKP 
LWAGLLLASGTTLFCTSFYYQALSGDPSIQTLAP 
AGGTLLLLGWLALAL 


3302 


A 


59 


1184 


LRRNCSALGGLFQTUSDMKGSYPVWEDFINKAG 

KLQSQLRTTWAAAAFLDAFQKVADMATNTRG 

GTREIGSALTRMCMRHRSIEAKLRQFSSAL1DCLI 

NPLQEQMEEWKKVANQLDKDHAKEYKKARQEI 

KKKSSDTLKLQKKAKKGRGDIQPQLDSALQDVN 

DKYLLLEETEKQAVRKALDEERGRFCTFISMLRP 

VIEEEISMLGEnHLQTISEDLKSLTMDPHKLPSSS 

EQVELDLKGSDYSWSYQTPPSSPSTTMSRKSSVC 

SSLNSVNSSDSRSSGSHSHSPSSHYRYRSSNLAQQ 

APVRLSSVSSHDSGFISQDAFQSKSPSPMPPEAPN 

QRRKEKREPDPNGGGPTTASGPPAAAEEAQRPRS 

M 


3303 


A 


511 


958 


AGRGGPGKPVSWSSGPGSPGQTQRRSWVKSTRG 
HSSLLPPSQDFVAGLSVILRGTVDDRLNWAFNLY 
DLNKDGCITKEEMLDIMKS1YDMMGKYTYPALR 
EEAPREHVESFFQKMDRNKDGVVTIEEFIESCQK 
DENIMRSMQLFDNVI 


3304 


A 


40 


432 


ISEAASGAFQAR*FYQM\LEQKTDALGKQSVNRG 
FTKDKTLSSIFNIEMVKEKTAEEIKQIWQQYFAA 
KDTVYAVIPAEKFDLIWNRAQSCPTFLCALPRRE 
GYEFFVGQWTGTELHFHCTYKYSDPEGKA 


3305 


A 


2 


483 


LDACSTGPYSRSTHASADAWADAWVVVVLKVV 
GMTLFLLYFPQIFNKSNDGF'rriRSYGTVSQIFGS 
RSPSPNGFITTRSYGTVCPKDWEFYQARCFFLIHL 
*\SSWNESWDFCKGKGCTLAIVDNSETLKLLHDL 
HDAEKNYIALPYRSSKYMSTCNGTF 


3306 


A 


2 


872 


TLSSACLIGDAWKELTIVAGAVSNQLLVWYPAT 

ALADNKPVAPDRRISGHVGIBFSMSYLESKGLLA 

TASEDRSVRIWKGGDLRVPGGRVQNIGHCFGHS 

ARVWQVKLLENYLISAGEDCVCLVWSHEGEILQ 

AFRGHQGRGIRAIAAHERQAWVITGGDDSGIRL 

WHLVGRG YRGLG/DLGSLLQVP* * ARYTQGCDS 

GWLLATAGSD*YRGPVSL*RRGQVLGAAARG*T 

FPVLLPAGGSSWSRGLRTVCYGQWGRSCQGCPH 

QHSNCCCGPDPVSWEGAQLELGPAWL 


3307 


A 


2 


927 


RTSRVEKGLRKAGAAVTMESDEWFSQALPANTS" 
AQKAELIALTQAIRWGKDINVNTDSRYAFATVH 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence <A=Alanine OCysteine, D=Aspartie Acid, 
E=Clutamic Acid, F=Phenylalanine, G=Glycine, H°Histidine, 
I=Isoleucinc, K=Lysine, L°Leucine, M=Melbionlne, 
N°Asparagine, P°Proline, Q=Glutamloe, R°Arglnine, S=Serlne, 
T=Tbreonlne, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /"possible nucleotide deletion, 
^possible nucleotide insertion 










VRGAICQERRLLTSAEKAIKNKNPPSSKPNRSSSNF 
WGTTCDQVNAKQGPKPSPGHRLRRNLPGEKWEI 
DFTKVKPHQAGYKYLLVLVDTFSGWTEAFATK 
NETVNMWKFLLNEEIPRHGLPVAIGSDNGPAFA 
LSIV* S VSKALNIQWKLHCAYRPQSSGQVERMNC 
TLKNTLTKLILETGVNWVSLLPLALLRVRCTPYW 
AGFLPFEIMYGRVLPILPKLRD AQLAKI SQTNLLQ 
YLQSP 


3308 


A 


490 


1077 


NSPSLDFNDNEDIPTELSDSSDTHDEGEVQAFYE 

DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 

MEQRRFSDIIFHPWKKEENGNQSRVIPYTITLTNP 

LEHKTATVRETQTMYKASQESECYVIDAEVLTH 

DVPYHDYFYTINRYTLTRVARNKSRLRVSTELRY 

RKQPWGLVKTFIEKNFWSGLEDYFRHL 


3309 


A 


490 


1077 


NSPSLDFNDNEDIPTELSDSSDTHDEGEVQAFYE 

DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 

MEQRRFSDIIFHPWKKEENGNQSRVIPYTITLTNP 

LEHKTATVRETQTMYKASQESECYVIDAEVLTH 

DVPYHDYFYTINRYTLTRVARNKSRLRVSTELRY 

RKQPWGLVKTFIEKNFWSGLEDYFRHL 


3310 


A 


2 


1198 


SPLCHPGLSRER/S*SEAKLRSGRYC*KRQVEAPL 

♦RPGL*TMAASDTERDGLAPEKTSPDRDKKKEQS 

EVSVSPRASKHHYSRSRSRSRERKRKSDNEGRKH 

RSRSRSKEGRRHESKDKSSKKHKSEEHNDKEHSS 

DKGRERLNSSENGEDRHKRKERKSSRGRSHSRS 

RSRERRHRSRSRERKKSRSRSRERKKSRSRSRER 

KKSRSRSRERKRRIRSRSRSRSRHRHRTRSRSRTR 

SRSRDRKKRIEKPRRFSRSLSRTPSPPPFRGRNTA 

MDAQEALARRI^RAKKLQEQREKEMVEKQKQQ 

EIAAAAAATGGSVLNVAALLASGTQVTPQIAMA 

AQMAALQAKALAETGIAVPSYYNPAAVNPMKF 

AEQEKKRKMLWQGKKEGDKSQSAGNMGKN 


3311 


A 


177 


4 


PIQIPPR1TPPRPSPHLLTPRTGSSPPPPRAPSPPHPT 
PGPAHDFPPLSAVLSGHTKT 


3312 


A 


3 


426 


LESPRH'PPCWGPLIWALTVSSVPSPTPELSCILKS 

P/RPACPV/PGLWPSLLSPAPPQSSGPLLGLSPCPG 

AGQWPSPLSPAPPPSSDPLSGLSPCPGAOPRSSP\S 

ASAPCRAVPLSPRRLTWPPHLQVGILIPTGRPWK 

NL 


3313 


A 


162 


2 


QLQNLASRGCL*SQLLRRLRRENRLNPGGGGCSE 
1AP\CTPA WVTQRDFFRKKK 


3314 | 


A 


162 


2 


QLQNLASRGCL*SQLLRRLRRENRLNPGGGGCSE 
IAP\CTPA WVTQRDFFRKKK 


3315 j 


A 


466 


1 


PRKRESWWGERLP/PRGFPPAAEDAPAPGWKGR 
KHASRTARAHVFHPIRQSIRSPVRGRPGDPRAAH 
TRSAGTRLQCKASRGG*GKGPAPTR*EGGPGSAP 
APLPASSGCSLFPDSSPWTPPPPAPGAAAAQP* *T 
PRCPAALRAGAHIGRVGRPY 


3316 


A 


3 


2307 


NHLGTLMQNWDSSSRVPFSSGQHSTQSFPPSLMS 

KSNSMLQKFRAYVRPMDGQESMEPKLSSEHYSS 

QSHGNSMTELKPSSKAHLTKLKIPSQPLDASASG 

DVSCVDEILKEMTHSWPPPLTAIHTPCKTEPSKFP 

FPTKESQQSNFGTGEQKRYNPSKTSNGHQSKSM 

LKDDLKLSSSEDSDGEQDCDKTMPRSTPGSNSEP 

SHHNSEGADNSRDDSSSHSGSESSSGSDSESESSS 
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SCQD) 
NO: 


Mctbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino ' 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G=Clycine, H»HIstidine, 
I°Isoleudoe, K=Lysine, L=Leuclne, M=Methlonine, 
N°Asparagine, P=Proline, Q=Glutamlne, R=Arglnlne, S=Scrlne, 
T°Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unltnown, *«=Stop codon, /^possible nucleotide deletion, 
V=possible nudeotide insertion 










SDSEANEPSQSASPEPEPPPTNKWQLDNWLNKV 

NPHKVSPASSVDSNIPSSQGYKKEGREQGTGNSY 

TDTSGPKETSSATPGR\APKP1QKGSESGRGRQKS 

PAQSDSTTQRRTVGKKQPKKAEKAAAEEPRGGL 

KIESETPVDLASSMPSSRHKAATKGSRKPNIKKES 

KSSPRPTAEKKKYKSTSKSSQKSREIIETDTSSSDS 

DESESLPPSSQTPKYPESNRTPVKPSSVEEEDSFFR 

QRMFSPMEEKELLSPLSEPDDRYPLIVKIDLNLLT 

RIPGKPYKETEPPKGEKKNVPEKHTREAQKQASE 

KVSNKGKRKHKNEDDNRASESKKPKTEDKNSA 

GHKPSSNRESSKQSAAKEKDLLPSPAGPVPSKDP 

KTEHGSRKRTISQSSSLKSSSNSNKETSGSSKNSS 

STSKQKKTEGKTSSSSKEVKVKAPSSSSNCPPSAP 

TLDSSKPRRTKLVFDDRNYSADHYLQEAKKLKH 

NADALSDRFEKAVYYLDAWSFIECGNALEKNA 

QESKSPFPMYSETVDLI 


3317 


A 


496 


2 


NLLQDEKLVHSYPYDWRTQETCGY1VPARQWFI 
N\TRDIKTAAKELLKK VKFIPG SALNGMVEMMD 
RRPYWCISRQRVWGVPIPVFHHKTKDEYL1NSQT 
TEHIVKLVEQHGSDIWWTLPPEQLLPKEVLSEVG 
GPDALEYVPGQDILDIWFDSGTSWSYVLPGPD 


3318 


A 


2 


512 


AWHEGDSRSDQCHHPYNYGFDYYYGMPFTLVD 

SCWPDPSRNTELAFESQLWLCVQLVAIAILTLTF 

GKLSGWVSVPWLLIFSMILF1FLLGYAWFSSHTSP 

LYWDCLLMRGHEITEQPMKAEVRAGSIMVKEAIF 

LFRKGHSKGKLFLLFFLPFLQVHKTFPTTDGFHW 

AP 


3319 


A 


407 


1 


SSLHRSPRPASPLPVPEAPNSFLPVPAPKPSALPPFS 
LSGAPSSASTFSPHSSPSPASPTPAPSPQSPFPSRPT 
SPPSLTPTRRPPLPADRRGPHLLYQPLHAPLEAAA 
TGPE/PSAAAGRLPRPRPPWRAAYPASR 


3320 


A 


4037 


3432 


QMSEAVAEKMLQYRRDTAGWKICREGNGVSVS 

WRPS VEFPGNL YRGEG I VYGTLEEVWDC VKPA V 

GGLRVKWDENVTGFEIIQSITDTLCVSRTSTPSAA 

MKL1SPRDFVDLVLVKRYEDGTISSNATHVEHPL 

CPPKPGFVRGFNHPCGCFCEPLPGEPTKTNLVTFF 

HTDLSGYLPQNWDSFFPRSMTRFYANLQKAVK 


3321 


A 


37 


360 


SHSASGAGRPAAPAADLRPAPNGQRPGPRLGAR 
ALWLPPRGRPDEAGRLPGEHLPQVPWDPGLTRS 
PSPRGPCRGAARAGHVGETPAPWGCPPPCAWEH 
KGPGSEGTP 


3322 


A 


1 


420 


A1VEDKHSGRSYDITSDLGNVLTSTSIAKTVNG*A 

ESSDSGAESDEEDAQEDLMGAYHSDIDKKMMKI 

VADHKNLEVIVTNGYDKDGFVHD1QNDIHASSSL 

NGRSTVHVKPIDENLGQTGKSAVCIHQDINDDH 

VEDVT 


3323 


A 


8 


459 


DTLSLNCTLPETLPMTPSF*LSFL*FPGLARAKSIP 

TKTYSNEVVTLWYRPPDILLGSTDYSTQIDMW*G 

QVEVWQGPCGKGGGLVTTATQPAAFLFTVPSLP 

RGVGCIFYEMATGRPLFPGSTVEEQLHFIFRILSE 

EAWALCAVETHR 


3324 


A 


1276 


466 


PG STHAS ARITIY * L* IILSN ATE VDNNFSKPPPFFP 
AGAPPASSSSSSSSSSPPTVSTAPPLPPPGFPPPPG 
APPPSL1PTIESGHSSGYDSRSARAFPYGNVAFPH 
LPGSAPSWPSLVDTSKQWDYYARSSSSSSSSSSSS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alooine OCystcine, D=Aspartic Add, 
E"Glutamic Add, F-Pbenylalanine, G<=Glydoe, U=Hlstidine, 
Msoleudne, K=Lyslne, L=Leucine, M«Metbionine, 
NsAsparagine, P=Prollne, Q=Glutamine, R-Arglnine, S=Serine, 
T=Threonlne, V=Valine, W=Tryptopban, Y=Tyrosioe, 
X=Unknown, *=Stop codon, /possible nucleotide ddetipo, 
^possible nudeotide insertion 










SSSPRDRDRER*RTRERERERDHSPTPSVFNSDEE 
RYRYRE Y A ERG YERHRASREKEERHRERRHREK 
EETRHKSSRSNSRRRHESEEGDSHRRHKHKKSKR 
SKEGKEAGSEPAPEQESTEATPAE 


3325 


A 


266 


3312 


TCLFSASCSSLPSPSSSFALLSTENTQRTYRVNPD 

GSLRVTFASGMEIGLSSEPHILAGAVNPTLGKCNI 

SLPGEHNANLISVL* ♦GEQGCA*NVFHISFS*AHN 

RNLLSIDFDHITRTGKIYDDHRKFTLRILYDQTGR 

PJLWSPVSRYNEVNITYSPSGLVTFIQRGTWNEK 

MEYDQSFL*SPQL*LSIICYSAFVSFQSVMLLLHS 

QRRYIFEYDQPDCLLSVTMPSMVRHSLQTMLSV 

GYYRNIYTPPDSSTSFIQDYSRDGRLLQTLHLGTG 

RRVLYKYTKQARLSEVLYDTTQVTLTYEESSGD 

LSDSSTLIA*LLTVFVLVPAGPLIGRQIFRFSEEGL 

VNARFDYSYNNFRVTSMQAVINETPLP1DLYRYV 

DVSGRTEQFGKFSVINYDLNQVITTTVMKHTKIF 

SANGQVEVQYEILKAIAYWMT1QYDNVGRMVI 

CDIRVGVDANITRYFYEYDADGQLQTVSVNDKT 

QWRYSYDLNGNINLLSHGKSARLTPLRYDLRDRI 

TRLGEIQYKMDEDGFLRQRGNDIFEYNSNGLLQ 

KAYNKASGWTVQYYYDGLGRRVASKSSLGQHL 

QFFYADLTNPIRVTHLYNHTSSEITSLYYDLQGH 

LIAMELSSGEEYYVACDNTGTPLAVFSSRGQVIK 

EILYTPYGD1YHE>TYPDFQVIIGFHGGLYDFLTKL 

VHLGQRDYDVVAGRWTTPNHHIWKQLNLLPKP 

FNLSTKL1KYGIFHFLFLILCLTDIRSWLELFGFQL 

HNVLPGFPKPELENSPSI*QMSNSMLHLLCASLS* 

TELGIQCELQKQLRNFISLDQLPMTPRYNDGRCLE 

GGKQPRFAAVPSVFGKGIKFAIKDGIVTADIIGVA 

NEDSRRLAA1LNNAHYLENLHFTIEGRDTHYFIK 

LGSLEEDLVLIGNTGGRRJLENGVNVTVSQMTSV 

LNGRTRRFADIQLQHGALCFN1RYGTTVEEEKNH 

VLEIARQRAVAQAWTKEQRRLQEGEEGIRAWTE 

GEKQQLLSTGRVQGYDGYFVLSVEQ 


3326 


A 


290 


1041 


KACLHLLSSFLTSNFLFNPLLPDSLYSVEARSQRA 

MX3PCRRKRLQTLMRLAAGFQYSSHKDPSLSAK 

EKHTDYHNEARGPWPGWVG*RTADGSCGRGPD 

GAHHPGPKSSSWRA SRLLPGLGGSHHLDA Y VGR 

DLECGTPAPLQLEBPPQPRGHPAPIPTGQAGPRDS 

GPGASP*VETRPLTDGRR*PGVRPVGWTPAHPAG 

TLRPRGAVEPSVSACGKWAPSPTSQGCCEGRCD 

AVPKHRAWRTPLCSQ 


3327 


A 


1 


418 


CSECGKSFCKKSKFITHQRTHTGEKPYECNQCGK 

SFCQKGTLTVHQRTHTGEKPYECNECGKNFYQK 

LHL1QHQRTHSGEKPYECSYCGKSFCQKTHLTQH 

QRTHSGERPYVCHDCGKTFSQKSALNDHQKIHT 

GVKLY 


3328 


A 


1 


270 


VTRKLPEFI VDAFTARAFRG SPAADCLLENELDED 
MHQKIAREMNLSETAFIRKLHPTDNFAQRSCFGL 
rWFTPTTDLQILTSSILPSIL 


3329 


A 


45 


419 


EELSCWQIWQQIANDLTRCQDSMINNSQCHKQG 
DFPYQVGTELSIQ1SEDENYIVNKADGPNNTGNP 
EFPILRTQDSWRKTFLTESQRLNRDQQISIKNKLC 
QCKKGVDPIGWISHHDGHRVHKR 


3330 


A 


64 


430 


FWRNFTGLAPAAAVATTTSSSTMRFTSISNSLTST 
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SEQ1D 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A-°Alanine (^Cysteine, D»Aspartic Acid, 
E=Clutamlc Acid, ^Phenylalanine, G=Glycine, H°Histidine, 
I=Isoleucine, K°Lysine, L= Leucine, M=Metbionine, 
N=Asparagine, P»ProIlne, Q=Glutamine, R°Arginlne, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=l)nknown, *=Stop codon, ^possible nucleotide deletion, 
Vpossiblc nucleotide insertion 










AAIGLSFTTSTTTTATFTTNTTTTITSGFTVNQNQ 
Ll^RGFENLVPYTSWSVVTTPVMTYGHLEGLIN 
EGNLELEDCJRRLSSQATQ 


3331 


A 


3 


407 


TFGCSCTDCFFQKCCPAEAGVLLAYNKNQQIKIP 
PGTPIYECNSRCQCGPDCPNRTVQKGTQYSLCffR 
TSNGRGWGVKTLVKIKRMSFVMEYVGEVITSEE 
AERRGQFYDNKGITYLFDLDYESDEFTVDAARY 


3332 


A 


25 


461 


PAADFVLQARPTRADILGIHSKYDEVRKAGACFY 

KMTGLGPGPQALYNGEPFKHEEMNIKELKMAVL 

QPvMMDASVYLQPvEVFLGTLNDRTNAlDFLMDR 

NNVVPRINTLILRTNQQYLNLLSTSVTADAEDFS 

TFFFLDSQDKSA 


3333 


A 


317 


54 


AWI1FLPPLTSCPLWAPGTKHKTILEARSGLGPIK 
AYPRLGPPTPGEPEAPAQDRTFHCEICNVKVNSK 
VQLKQHISSRRHEIVDPV 


3334 


A 


304 ' 


410 


AGPSLPSNLRQIFQSLPPFMDILLLLLFFMI1FA1 


3335 


A 


19 


418 


VESRNSRVQPRVRLNDRTNAIDFLMDRNNVVPRI 
NTLDLRTNQQYLNLISTSVTADVEDFSTFFFLDSQ 
DKSAVIAKNMYYLTQDDESIISAATLWIIADFDK 
PSGRKLLFNALKHMITSVHSRVGIIYNPFF 


3336 


A 


1 


1003 


PSSYSSDELSPGEPLTSPPWAPLGAPERPEHLLNR 

VLERLAGGATRDSAASDILLDDIVLTHSLFLPTEK 

FLQELHQYFVRAGGMEGPEGLGRXQACLAMLL 

HFLDTYQGLLQEEEGAGHIIKDLYLL1MKDESLY 

QGLREDTLRLHQLVETVELKIPEENQPPSKQVKP 

LFRHFRRIDSCLQTRVAFRGSDEIFCRVYMPDHS 

YVTIRSRLSASVQDILGSVTEKLQYSEEPAGREDS 

LILVAVSSSGEKVLLQPTEDCVFTALGINSHLFAC 

TRDSYEALVPLPEEIQVSPGDTEIHRVEPEDVANH 

LTAFHWELFRCVHELEFVDYVFHGE 


3337 


A 


444 


43 


KILLCLANQFPDISFCPALPAWALLLHYSIDEAE 
CFEKACRILACNDPGRRLIDQSFLAFESSCMTFGD 
LVNKYCQAAHKLMVAVSEDVLQVYADWQRWL 
FGELPLCYFARVFDVFLVEGYKVLYRVALAXXF 


3338 


A 


1 


398 


FRGKVRGRSAEMPGSDTALTVDRTYSDPGRHHR 
CKSRVERHDMNTLSLPLN1RRGGSDTNLNFDVPD 
GILDFHKVKLTADSLKQKILKVTEQDGEQTSRDG 
NVAEYLKLVNNADKQQAGRIKQVFEKKNQK 


3339 


A 


1 


665 


AAAASNWGLITNTVNSrVGVSVLTMPFCFKQCGI 

VLGALLLWCSWMTHQSCMFLVKSASLSKRRTY 

AGLAFHAYGKAGKMLVETSMIGLMLGTC1AFYV 

VIGDLGSNFFARLFGFQVGGTFRMFLLFAVSLCI 

VLPLSLQRNMMA SIQSFS AMALLFYTVFMFV1 VL 

SSLKHGLFSGQWLRRVSYVRWEGVFRCIPIFGMS 

FACQSQVLPTYDSLDEPSV 


3340 


A 


198 


367 


LLPLQVLQEAFSRCVAVLTRSSKPSDMSVQVCG 
Y1SKCYSVAAQFEECREKITEMP 


3341 


A 


562 


277 


HSVIKRTPRKYLAEIVLIDDFSNKEHLKEKLDEYI 
KLWNGLVKVFRNERREGLIQARSIGAQKAKLGQ 
VLIYLDAHCEVAVNWYAPLVAPISKDR 


3342 


A 


385 


2 


NLTWWPLFRDVSFYTVDLIMLIIFFLDNVIMWWE 
SLLLLTAYFCYVVFMKFNVQVEKWVKQMINRN 
KWKVTAPEAQAKPSAARDKDEFTLPAKPRLQR 
GGSSASLHNSLMRNSIFQNK1HTLDPHV 


3343 


A 


1 


385 


FRVDNSEEWKDVFIISSERSFKLDSLKCGTWYKV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

locution 

corresponding 

to first amino 

acid residue of 

neotide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaoine OCysteine, D=Aspartic Add, 
&=Glutamic Add, ^Phenylalanine, G=Glyclne, H^Hlstidine, ! 
I=Isoleucine, K=Lysine, L=Leucine, M=Methlonlne, 
N=Asparagine, P=Prollne, Q=Glutaraioc, R=Arginine, S=Serine, 
T=Threonlne, V«Valine, W=Tryptophan, Y-Tyrosloe, 
X-Uoknown, *=Stop codon, ^possible nucleotide deletion, 
Vppossible nucleotide insertioo 










KLAAKNSVGSGRISEIIEAKTHGREPSFSKDQHLF 
TOINSTHARLNLQGWNNGGCPITATVLEYRPKGT 
WAWQGLRANSSGEVFLTELREATWY j 


3344 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3345 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3346 


A 


3 


1509 


AG1RHEAPPTTSNRHRRQIDRGVTHLNISGLKMP 
RGIAIDWVAGNVYWTDSGRDVIEVAQMKGENR 
KTLlSGMlDEPHArVVDPLRGTMYWSDWGNHPK 
IETAAMDGTLRETLVQDNIQWPTGLAVDYHNER 
LYWADAKLSV1GSIRLNGTDPIVAADSKRGLSHP 
FSIDVFEDY1YGVTY1WTRVFKIHKFGHSPLVNLT 
. GGLSHA SD WL YHQHKQPEVTNPCDRKKCEWL 
CLLSPSGPVCTCPNGKRLDNGTCVPVPSPTPPPD 
APRPGTCNLQCFNGGSCFLNARRQPKCRCQPRY 1 
TGDKCELDQCWEHCRNGGTCAASPSGMPTCRCP 
TGFTGPKCTQQVCAGYCANNSTCTVNQGNQPQ i 
CRCLPGFLGDRCQYRQCSGYCENFGTCQMAAD 
GSRQCRCTAYFEGSRCEVNKCSRCLEGACVVNK 
QSGDVTCNCTDGRVAPSCLTCVGHCSNGGSCTM 
NSKMMPECQCPPHMTGPRCEEHVFSQQQPGHIA 
SILIP 


3347 


A 


974 


666 


SPEMESHPITQAGVQWHHLSSLQPLPPGFK*FSCF 
SLPE*LGYRHVPPCLANSVFSVEMG\FLHVGQAG 
LELLTSGDLPALASQSAGITG\SHRARPENGFENIF 


3348 


A 


1 


1171 


LSKJTMPVICNEPLSFIQRLTEYM'HTYFIHRPSSL ! 

SDPVDRMQCVAAFAVSAVASQWERTGKPFNPLL 

GETYELVRDDLGFRLISEQVSHHPPISAFHAEGLN 

NDFIFHGSIYPKLKFWGKSVEAEPKGTITLELLEH 

NEAYTWTNPTCCVHNITVGKLWIEQYGNVEirNH 

KTGDKCVLNFKPCGLFGKELHKVEGYIQDKSKK 

KLCALYGKWTECLYSVDPATFDAYKKNDKKKT 

EEKKNSKQMSTSEELDEMPVPDSESVFIIPGSVLL 

WRIAPRPPNSAQMYNFTSFAMVLNEVDKDMESV 

1PKTDCRLRPDIRAMENGEIDQASEEKKRLEEKQ 

RAARKNRSKSEEDWKTRWFHQGPNPYNGAQD 

W1YSGSYWDRNYFNLPDIY 


3349 


A 


403 


497 


NFASSSGKYLRTQKIKCLNNKFTPFPTTEKK*SQS 
VRPP»SNRIY*1LQS*N1SFS*LPN»NFASSSGKYLR 
TQKIKCLNNKFTPFPTTEKK 


3350 


A 


1 


712 


GAPAQDCICLPFPFHSSFLESDIRKPARRKIQTTNP 

DFLLLLFMSVPWSAPPFCPPAEGSRDGRPKASV 

ARPAA VHEHHSPRDCGHLPDVIRSSLGG WQPH* P 

AQPENRLL*LLPVE*GHQHPTVSPVP*AGSPGGAS 

GWPGPGQAWRVRVPGPHPLCPPASPPSPVQQ«»E 

SVAAGSGLPGCVLCAAGRRPGPLPLLCVEVGQA 

LPPGAWVSSSGQRPGLTHPLAYSHGCVPSEG 


3351 


A 


1 


428 


MAAWAATALKGRGARNARVLRGILAGATANK 

ASHNRTRALQSHSSPEGKEEPEPLSPELEYIPRKR 

GKNPMKAVGLAWAIGFPCGILLFILTKREVDKDR 

VKQMKARQNMRLSNTGEYESQRFRASSQSAPSP 

DVGSGVQT 


3352 


A 


2 


841 


RTLFRGRRRREDDRISRPHPSTAESKAPTPKFDLL 
ASNFPPLPGSSSRMPGELVLENRMSDWKGVYK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaoine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, C=Glycine, H°Histidine, 
Msoleucine, K-Lysine, L°Leucine, M=Methionine, 
N=Asparagine, P=Protine, Q=Glula mine, R=Arginine, S=Serine, 
T=Threonlne, V=Valine, W=Tryptophan, Y=Tyrosfne, 
X=Unknowo, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










EKDNEELTISCPVPADEQTECTSAQQLNMSTSSP 

CAAELTALSTTQQEKDLIEDSSVQKDGLNQTTIP 

VSPPSTTKPSRASTASPCNNNINAATAVALQEPR 

KLSYAEVCQKPPKEPSSVLVQPLRELRSNVVSPT 

KNEDNGAPENSVEKPHEKPEARASKDYSGFRGN 

IIPRGAAGKIREQRRQFSHRAIPQGVTRRNGKEQ 

YVPPRSPK 


3353 


A 


1054 


587 


IATPTWTAPLTATPTPAHQYGPARVPNGAPRLEP 

PPGKRECRVGQYVVDLTSFEQLALPVLRNADCS 

SGPGQRVCVIDEIGKMELFSQLFIQAVRQTLSTPG 

TDLGTIPVPKGKPLALVEEIRNRKDVKVFNVTKE 

NRNHLLPDIVTCVQSSRK 


3354 


A 


56 


1268 


GMEPVGCCGECRGSSVDPRSTFVLSNLAEWER 

VLTFLPAKALLRVACVCRLWRECVRRVLRTHRS 

VTWISAGLAEAGHLEGHCLVRVVAEELENVRILP 

HTVLYMADSETFISLEECRGHKRARKRTSMETA 

LALEKLFPKQCQVLGIVTPGIVVTPMGSGSNRPQ 

EIEIGESGFALLFPQIEG1KIQPFHFIKDPKNLTLER 

HQLTEVGLLDNPELRVVLVFGYNCCKVGASNYL 

QQWSTFSDMN1ILAGGQVDNLSSLTSEKNPLDI 

DASGWGLSFSGHRIQSATVLLNEDVSDEKTAEA 

AMQRLKAANIPEHNTIGFMFACVGRGFQYYRAK 

GNVEADAFRKFFPSVPLFGFFGNGEIGCDPJVTG 

NFILRKCNEVKDDDLFHSYTTIMALIHLGSSK 


3355 


A 


1 


707 


GTSSGLGGDRLAAPGPSPPSFYPQGRGERAYDIY 

SRLLRERJVCVMGPIDDSVASLVIAQLLFLQSESN 

KKPLHMYINSPGGVVTAGLAIYDTMQYILNPICT 

WCVGQAASMG SLLLAAGTPGMRHSLPNSRIMIH 

QPSG G ARGQ A TDIAJQ AEEIMKLKKQL YNIYAKH 

TKQSLQVIESAMERDRYMSPMEAQEFGILDKVL 

VHPPQDGEDEPTLVQKEPVEAAPAAEPVPAST 


3356 


A 


352 


338 


FNYNFCRNLHMPSFLV*PGMCGLLAKHLSFHTVG 
AFLIT/LGVAALCKFAVA*PRKKAYADFYRNYN* 
IKEFEVRKANISQSTK 


3357 


A 


1 


403 


ALGSCGGLLGTGLLKGTMSGTLWSKGIFAGYKR 
RIRIQREHTAVLKIEGWYARDETEFYLRMICANV 
YKANNNTVTPVLTPDKTRVMWRKVTQAHGISI 
MVRAQFRTOLPADAJGHPJRMML*PSRMYTTEPS 


3358 


A 


71 


2897 


FCSKJDKCCLYLPDSINRSKSCTAKPGAHSQDRHA 

VMDSERQVKDTDDIESPKRSIRDSGYIDCWDSER 

SDSLSPPRHGRDDSFDSLDSFGSRSRQTPSPDWL 

RGSSDGRGSDSESDLPHRKLPDVKKDDMSARRT 

SHGEPKSAVPFNQYLPNKSNQTAYVPAPLRKKK 

AEREEYRKSWSTATSPAGLGKKALQDYGPRI\PV 

SNDDAESTSMFDMRCEEEAAVQPHSRARQEQLQ 

LINNQLREEDDKWQDDLARWKSRKRSVSQDLIK 

KEEERKKMEKLLAGEDGTSERRKSIKTYREIVQE 

KERRERELHEAYKNARSQEEAEGILQQY1ERFTIS 

EAVLERLEMPKILERSHSTEPNLSSFLNDPNPMK 

YLRQQSLPPPKFTATVETTIARASVLDTSMSAGS 

GSPSKTVTPKAVPMLTPKPYSQPKNSQDVLKTFK 

VDGKVSVNGETVHREEEKERECPTVAPAHSLTK 

SQMFEGVARVHGSPLELKQDNGSIEINKKPNSV 

PQELAATTEKTEPNSQEDKNDGGKSRKGN1ELAS 

SEPQHFTTTVTRCSPTVAFVEFPSSPQLKNDVSEE 
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SEQID 
NO: 

n. 


Method 

> 


Predicted 

beginning 

nucleotide 

location 

corresnondinff 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A-Alanmc OCysteine, D=Asparttc Acid, 
E=Glutamfc Acid, ^Phenylalanine, G=Glycint, H-Histidine, 
Wsoleudne, K^Lysine, L^Leucine, M^Methionfne, 
N»Asparagin£ P=Proline, Q=GIutanrine, R°Arginine, S^Serine, 

T^TTl rmnin/'VsValinp WaTrvntnnhan VaTvmtiM 

X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










KDQKKPENEMSGKVELVLSQKWKPKSPEPEAT 

LTFPFLDKMPEANQLHLPNLNSQVDSPSSEKSPV 

TTPFKFWAWDPEEERRRQEKWQQEQERLLQER 

YQ\KEQDK\LKEE\WEKAQKEVEEEEPvRYYEEEP* 

II\EDPWPFTVSSSSADQLSTSSSMTEGSGTMNKI 

DLGNCQDEKQDRRWKKSFQGDDSDLLLKTRES 

DRLEEKGSLTEGALAHSGNPVSKGVHEDHQLDT 

EAUArriCij 1 Wryl^yUr5QNl^QTb^^ > T^SSED V 

KPKTLPLDKSINHQIESPSERRKSISGKKLCSSCGL 

PLGKGAAMIIETLNLYFHIQCFRCGMCKGQLGDA 

VSGTDVRIRNGLLNCNDCYMRSRSAGQPTTL 




A 
f\ 


j 


jOo 


bv 1 AbKbGRGACA WECGSSRGPWGLLRGTFAPV 
RAATP*S*LPKGSLRHRP*/CPPPVHLPPKSSCPPR • 
A WAGRATSM* TSS YSSEYQPQTP* ALVTLPPRS Y 
YLLTHLLTLTHLHHQILFEP 




A 


Z 




ARG 1G SLGRDHSG SGG GTGMA G A WVRKA AD YV 
RSKDFRDYLMSTHFWGPVANWGLPL\AITDMK\ 
KSPEIISKRMTFAL*CYSLTFVRFAHYVQ\PWNWL 
MLGCHTAVDFDQLISSMPCISHGMTASASAL 


3361 


A 


4619 


532 


LLLGRANSPPYNSVVRTLPPATLLLRRAGWESF 

WSCQSRSPWPPRPEVRAPAKGPRGVAGAAGACS 

AGARLGDAAGGDPASGQAARGCGARAPRGLGR 

TARARDTAMEDAGAAGPGPEPEPEPEPEPEPAPE 

PEPEPKPGAGTSEAFSRLWTDVMGILDGSLGNID 

DLAQQYADYYNTCFSDVCERMEELRKRRVSQD 

LEVEKPDASPTSLQLRSQIEESLGFCSAVSTPEVE 

RKNPLHKSNSEDSSVGKGDWKKKhOCYFWQNFR 

KNQKGIMRQTSKGEDVGYVASEITMSDEERIQL 

MMMVKEKM1TIEEALARLKEYEAQHRQSAALDP 

ADWPDGSYPTFDGSSNCNSREQSDDETEESVKF 

KRLHKLVNSTRRVRKIG.1RVEEMKKP\STEGGEE 

HVFENSPVLDERSALYSGVHKJG > LFTOGSPEKPP 

EDDSDSLTTSPSSSSLDTWGAGRKLVKTFSKGES 

RGLIKPPKKMGTFFSYPEEEKAQKVSRSLTEGEM 

KKGLGSLSHGRTCSFGGFDLTNRSLHVGSNNSDP 

MGKEGDFVYKEVIKSPTASRJSLGKKVKSVKET 

MRKRMSKKYSSSVSEQDSGLDGMPGSPPPSQPD 

PEHLDKPKLKAGGSVESLRSSLSGQSSMSGQTVS 

TTDSSTSNRESVKSEDGDDEEPPYRGPFCGRARV 

HTDFTPSPYDTDSLKLKKGDIIDIISKPPMGTWMG 

LLN>OCVGTIWIYVDVLSE 

GIU^PQPKSVEDLLDRJNLKEHMPTFLFNGYEDLD 

TFIO-LEEEDLDELNIRDPEHRADLLTAVELLQEY 

DSNSDQSGSQEKLLVDSQGLSGCSPRDS^CYESS 

ENLENGKTRKASLLSAKSSTEPSLKAFSRNQLGN 

YPTLPLMKSGDALKQGQEEGRLGGGLAP\DTSKS 

CDPPGC*L\aN\I<a*R^ 

TVDTWPRSHSLDDLQVEPGAEQDVPTEVTEPPPQ 
IVPEVPQKTTASSTKAQPLEQDSAVDNALLLTQS 
KRFSEPQKLTTKJCLEGSIAASGRGLSPPQCLPRNY 
DAQPPGAKHGLARTPLEGHRKGHEFEGTHHPLG 

LHPVPMGPSGALPSPDAPCLPVKRGSPASPTSPSD 

CPPALAPRPLSGQALGSPPSTRPPPWLSELPliNTS 

LQEHGVKLGPALTR\KVSCARGVDLETLTENKL\ 



311 



WO 01/57190 



PCT/US01/04098 



SEQID 

NO: | 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystelne, D=Aspartic Acid, 
E=GIUtamlc Add, F°PhenylaIanine, G=Glycine, H=Hlstldine, 
I°Isoleudne, K=Lysioe, L=Leucine, M°Metbk>nine, 
N=Asparagine, P=Prolioe, Q=Glufamint, R-Arginfne, S=5erine, 
T=Threonlne, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










HAEGIRSSRREPYS*LRHGRCG1\P\EALVQRYAED 
LDQPERDVAANMDQIRVKQLRKQHRMAIPSGGL 
TEICRKPVSPGCIS\SVSDWLISIGLPMYAGTLSTA 
GFSTL\SQVPSLSHTCLQEAG\1TEERHIRK\LLSAA 
RLFKLPPGPEAM 


3362 


A 


1 


4653 


FRGGVGYAHTLHLLPFAGSSVVLARARRTDRWT 

SGLVEMATLSLTVNSGDPPLGALLAVEHVKDDV 

SISVEEGKENILHVSENVIFTDVNSILRYLARVAT 

TAGLYGSNLMEHTEIDHWLEFSATKLSSCDSFTS 

TINELNHCLSLRTYLVGNSLSLADLCVWATLKG 

NAAWQEQLKQKKAPVHVKRWFGFLEAQQAFQS 

VGTKWDVSTTKARVAPEKKQDVGKFVELPGAE 

MGKVTVRFPPEASGYLHIGHAKAALLNQHYQV 

NFKGKLIMRFDDTNPEKEKEDFEKVILEDVAML 

H1KPDQFTYTSDHFETIMKYAEKL1QEGKAYVDD 

TPGEQIKAEPJEQRIESKHRXNPIEKNLQMWEEMK 

KGSQFGHSCCLRAK1DMSSNNGCMRDPTLYRCK 

IQPHPRTGN* Y\N VXYPTYDFACPIVDSIEG VTHAL 

RTTEYHDRDEQFYWIIEALGIRKPYIWEYSRLNL 

NNTVLSKRKLTWFVNEGLVDGWDDPRFPTVRG 

VLRRGMTVEGLKQF1AAQGSSRSVVNMEWDKI 

WAFNKKV1DPVAPRYVALLKKEVIPVNVPEAQE 

EMKEVAKHPKNPEVGLKPVWYSPKVFIEGADAE 

TFSEGEMVTFINWGNLNITKIHKNADGKnSLDAK 

LNLENKDYKKTTKVTWLAETTHALPIPVICVTYE 

HLITKPVLGKDEDFKQYVNKNSKHEELMLGDPC 

LKDLKKGDIIQLQRRGFFICDQPYEPVSPYSCKEA 

PCVL1YIPDGHTKEMPTSGSKEKTKVEATKNETS 

APFKERPTPSLNNNCTTSEDSLVLYNRVAVQGD 

VVRELKAKKAPKEDVDAAVKQLLSLKAEYKEK 

TGQEYKPGNPPAEIGQNISSNSSASILESKSLYDE 

VAAQGEVVRKLKAEKSPKAKINEAVECLLSLKA 

QYKEKTGKEYIPGQPPLSQSSDSSPTRNSEPAGLE 

TPEAKVLFDKVASQGEVVRKLKTEKAPkDQVDI 

AVQELLQLKAQYKSLIGVEYKPVSATGAEDKDK 

KKKEKENKSEKQNKPQKQNDGQRKDPSKNQGG 

GLSSSGAGEGQGPKKQTRLGLEAKK\EENLADW 

YSQVITKSEMIEYHDISGCYBLRPWAYAIWEAIKD 

FFDAE1KKLGVENCYFPMFVSQSALEKEKTHVA 

DFAPEVAWVTRSGKTELAEPIAIRPTSETVMYPA 

YAKWVQSHRDLP1KLNQWCNVVRWEFKHPQPF 1 

LRTREFLWQEGHSAFATMEEAAEEVLQILDLYA 

QVYEELLAIPWKGRKTEKEKFAGGDYTTTIEAF 

ISASGRAIQGGTSHHLGQNFSKMFEIVFEDPKIPG 

EKQFAYQNSWGLTTRTIGVMTMVHGDNMGLVL 

PPRVACVQVVIIPCGITNALSEEDKEALIAKCNDY 

RRRLLSVNIRVRADLRDNYSPGWKFNHWELKG 

VPIRLEVGPRDMKSCQFVAVRRDTGEKLTVAEN 

EAETKLQAILEDIQVTLFTRASEDLKTHMVVANT 

MEDFQKILDSGKIVQPFCGEIDCEDWIKKTTARD 

QDLEPGAPSMGAKSLC1PFKPLCELQPGAKCVCG 

KNPAKYYTLFGRSY 


3363 


A 


3797 


1514 


LGGAAPETMPFPVTTQGSQQTQPPQKHYG1TSPIS 

LAAPKETDCVLTQK\LI\ETLKPFGGFLKKEEGTA 

SRRNFNFGKN*INLVKEWIRRNQ*KAKNLPQSVI\ 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

locution 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D=Aspartie Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glycloe, H=Histidine, 
Msoleucine, K=Lysloe, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, 0=Glutamlne, R=Arginine, S=Serioe, 
T^Threonine, V-Valine, W=Tryptopban, Y=Tyroslne, 
X=Unknowo, *=Stop codon, /^possible nucleotide deletion, 
\=possible nudeotide insertion 










ENWGGKIFT/FLGSYRL/GEVHTKGADIDGVCVF 

APRHVDRSDFFTNSFYDKLKLQEEVKDLRAVEEA 

FWVnaCFIXjffiroiLFARLALQTIPEDLDLRDDS 

LLKNLDIRCIRSLNGCRVTDEILHLVPNIDNFRLT 

LRAJKLWAKRHN1YSNILGFLGGVSWAMLVART 

CQLYPNAIASTLVHKFFLVFSKWEWPNPVLLKQP 

EECNLNLPVWDPRVNPSDRYHLMPUTPAYPQQN 

STYNVSVSTRMVMVEEFKQGLAITDEILLSKAE 

WSKLFEAPNFFQKYKHYIVLLASAPTENQRLEW 

VGLVESKIRIL VG SLEKNEFITLAHVNPQSFPAPK 

ENPDKEEFRTMWVIGLVFKKTENSENLSVDLTY 

DIQSFTDTVYRQAINSKMFEVDMKIAAMHVKRK 

QLHQLLPNHVlXcKKKKHSTEGVKLTALNDSSLD 

LSMDSDNSMSVPSPTSATKTSPLNSSGSSQGRNS 

PAPAVTAASVTNIQATEVSVPQVNSSESSGGTSSE 

SIPQTATQPAISPPPKPTVSRVVSSTRLVNPPPRSS 

GNAATSGNAATKIPTPIVGVKRTSSPHKEESPKK 

TKTEEDETSEDANCLALSGHDKTEAKEQLDTETS 

TTQSETIQTAASLLASQKTSSTDLSDIPALPANPIP 

VTKNSIKLRLNR 


3364 


A 


54 


3073 


SARTMSYDYHQNWGRDGGPRSSGGGYGGGPAG 

GHGGNRGSGGGGGGGGGGRG/WQGPASRAPER 

PRNRHVVREKTGAEEQAVKRRGKREL/LVHMDE 

RREEQIVQLLNSVQAKNDKESEAQISWFAPEDHG 

YGTEVSTKNTPCSENKLDIQEKKLINQEKKMFRI 

RNRSYIDRDSEYLLQENEPDGTLDQKLLEDLQKK 

KNDLRYIEMQHFREKLPSYGMQKELVNLIDNHQ 

VTVISGETGCGKTTQVTQFILDNYIERGKGSACRI 

VCTQPRRISAISVAERVAAERAESCGSGNSTGYQI 

RLQSRLPRKQGSILYCTTGI1LQWLQSDPYLSSVS 

fflVLDEIHERNLQSDVLMTVVKDLLNFRSDLKVI 

LMSATLNAEKFSEYFGNCPMIHIPGFTFPWEYLL 

EDV1EKIRYVPEQKEHRCQFKRGFMQGHVNSQE 

KEEKEAIYKERWPDYVRELRRRYSASTVDVIEM 

MEDDKVDLNL1 V ALIRYIVLEEEDG A1LVFLPG W 

DNISTLHDLLMSQVMFKSDKFLIIPLHSLMPTVN 

QTQVFKRTPPGVRKIVIATN1AETSIT1DDVVYV1D 

GGKKETHFDTQNNISTMSAEWVSKANAKQRKG 

RAG\RVQPGSLLFICINGS*EASLLGWTIQLPEIF/R 

GTPLEELCLQIKVLRLGGI/GLFLSRLMDPPSNEA 

VLLSIRQLVRSLNALDKQEELTPLGVHLARLPVEP 

fflGKMILFGALFCCLDPVLTIAASLSFKDPFVIPLG 

KEKIADARRKELAKDTRSDHLTVVNAFEGWEEA 

RRRGFRYEKDYCWEYFLSSNTLQMLHNMKGQF 

AEHLLGAGFVSSRNPKDPESNINSDNEKIIKAVIC 

AGLYPKVAKJRLM.GKKRKMVKVYTKTDGLVA 

VHPKSVNVEQTDFHYNWLIYHLKMRTSSIYLYD 

CTEVSPYCLLFFGGD1SIQKDNDQETIAVDEWIVF 

QSPARIAHLVKRAVVHMDERREEQIVQLLNSVQ 

AKNDKESEAQISWFAPEDHGYDKKYFFKE 


3365 


A 


439 


878 


ECCNVRPLRETDLLKMKRKPRASSPVVEEQPRA 

NTKETRKKKSFSQPMSASTKEESQDGRRKGK*L 

KGRARKKNAPQKSMALRILEEGSRPTPSGHSDQL 

NEEL*QNELQLEQ/PEGT*LEQQSEGTQPEQQSGR 

MPT1STLSLSSE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

locauon 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted eod 

nucleotide 

location 

to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A<=>Alanine OCysteine, D-Aspartic Acid, 
E=Glutaraic Acid, F=Phenylalanine, G=Glycioe, MNHistidinc, 
l=Isoleucine, K=Lysine, L=Ltuclne, M=Methionine, 
N=Asparagloe, P=Prollne, Q=GIutamine, R^Arginine, S=Serine, 
T^Tbreonine, V=Vallne, W=TryptophaD, Y=Tyrosloe, 
X<°Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 


3366 


A 


1 


827 


FRGYWGVREAFTDASWSGGLGPGKPGMKITRQ 
KHAKKHLGFFRNNFGVREPYQILLDGTFCQAAL 
RGRIQLREQLPRYIJ^GETQLCTTRCVLKELETLG 
KDLYGAKLIAQKCQVRNCPHFKNAVSGSECLLS 
MVEEGNPHHYFVATQDQNLSVKVKKKPGVPLM 
FnQNTMVLDKPSPKTIAFVKAVESGVRLSQCMRK 
KVSNISKRNRV* *KTLNRGRRKKRKKISGPNPLS 
CLKKKKKAPDTQS SASEKKRKRKRJRNRSNPKV 
LSEKQNAEGE | 


3367 


A 


40 


1467 


MLWGCRAKACWGPRLSDLVASLSPQRECISVHV 

GQAGVQIGNACWELFCLEHGIQADGTFDAQASK 

INDDDSFTTFFSETGNGKHVPRAVMIDLEPTVVD 

EVRAGTYRQLFHPEQLITGKEDAANNYARGHYT 

VGKESIDLVLDRIRKLTDACSGLQGFLIFHSFGGG 

TGSGFTSLLMERLSLDYGKKSKLEFAIYPAPQVS 

TAVVEPYNSILTTHTTLEHSDCAFMVDNEA1YDI 

CRRmDIERPTYTNLNRLISQIVSSITASLRFDGAL 

NVDLTEFQTNLVPYPRIKFPLVTYAPIISAEKAYH 

EQLSVAEITSSCFEPNSQMVKCDPRHGKYMACC 

MLYRGDVVPKDVNVAIAAIKTKRTIQFVDWCPT 

GFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTT 

AIAEAWARLDHKFDLMYAKRAFVHWYVGEGM 

EEGEFS*RPGEDLA\ALE\KDYEEVGTDSFEEENE 

GEEF 


3368 


A 


3 


2597 


SLLEETMDEDSSLREYTVSLDSDMDDASKCLQE 

YDSGTGNTREALRPCPRTVSTKAQPGRSASSSSG 

DKTTSFAEQKIRKLNHTDGESSGSSSQKTTPEGSE 

LNIPHAGAWAQIPEETGLPQGRDTTQLLASEMV 

HLMMK\LKEKR\RA I * A QKKKME A AFTKQRQKM 

GRTAFLTWKKKGDGISPLREEAAGAEDEKVYT 

DRAKEKESQKTDGQRSKSLADHCESMENPQAKW 

LKSPTTPIDPEKQGNLASPSEETLNEGEILEYTKSI 

EKLNSSLHFLQQEMQRLSLQQEMLMQMREQQS 

WVISPPQPSPQKQIRDFKPSKQAGLSSA1APFSSD\ 

SPRNPTHPSSTSLLNRXSASFSVKSQRTPRPNELKI 

TPLNRTLTPPRSVDSLPRLRRFSPSQVPIQTRSFVC 

FGDDGEPQLKESKPKEEVKKEELESKGTLEQRG 

HNPEEKEIKPFESTVSEVLSLPVTETVCLTPNEDQ 

LNQPTEPPPKPVFPPTAPKNVNLIEVSLSDLKPPE 

KADVPVEKYDGESDKEQFDDDQKVCCGFFFKD 

DQKAENDMAMKRAALLEKRLRREKETQLRKQQ 

LEAEMEHKKEETRRKTEEERQKKEDERARREFIR 

QEYMRRKQLKLMEDMDTV1KPRPQVVKQKKQR 

PKSIHRDHffiSPKTPIKGPPVSSLSLASLNTGDNES 

VHSGKRTPRSESVEGFLSPSRCG SRNGEKD WEN 

ASTTSSVASGTEYTGPKLYKEPSAKSNKHIIONAL 

AHCCLAGKVNEGQKKKILEEMEKSDANNFLILF 

RDSGCQFRSLYTYCPETEEINKLTG1GPKSITKKM 

IEGLYKYNSDRKQFSHIPAKTLSASVDAITIHSHL 

WOTKRPVTPKKLLPTKA 

Tl A IVI\J* ▼ A A A \A MmA^ A* A A Am* • 


3369 


A 


977 


594 


RGSGLTQEPGSVGQLALACAEGAVEWLYPAGAL 
RLTLGGPDPRARPGIACLRPVRPFAGAQVFAERA 
GGALELLLAEGPGPAGGRCVRWGPRERRALFLQ 
ATPHQDISRRVAAFRFELREDGRPEIAP 


3370 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHIID 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to lint amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A B AIaninc OCysteiae, D=Aspartic Add, 
E=Glutaroic Acid, ^Phenylalanine, G=Glycine,U°Histidioe, 
l=Isoleucine, K=Lysine, L=Lcucine, M=Methionlne, 
N=Asparaglne, P=Proline, Q=Clutamine, RaArglnine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X<=Unknown, *=Stop codon, A=posslble nucleotide deletion, 
^possible nucleotide insertion 










YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 

AEONVDESQKILMEVEKVRAKKKEAEKTVAEK 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMIVWKHGLL1 


3371 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHUD 

YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 

AEGNVDESQKILMEVEKVRAKKKEAEKTVAEK 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMIVWKHGLLI 


3372 


A 


239 


3348 


PMQNCMCSLTLSVLPLGPQPPVPEKRPPEIQHFR 

MSDDVHSLGKVTSDLAKRRKLTS\*GGLSEELGS 

ARRSGEVTLTKGDPGSLEEWETVVGDDFSLYYD 

SYSVDERVDSDSKSEVEALTEQLSEEEEEEEEEEE 

EEEEEEEEEEEEEDEESGNQSDRSGSSGRRKAKK 

KWRKDSPWVKPSRKRRKREPPRAKEPRGVNGV 

GSSGPSEYMEVPLGSLELPSEGTLSPNHAGVSND 

TSSLETERGFEELPLCSCRMEAPKIDRISERAGHK 

CMATESVDGELSGCNAAILKRETMRPSSRVALM 

VLCETHRARMVKHHCCPGCGYFCTAGTFLECHP 

DFRVAHRFHKACVSQLNGMVFCPHCGEDASEA 

QEVT1PRGDGVTPPAGTAAPAPPPLSQDVPGRAD 

TSQPSARMRGHGEPRRPPCDPLADTBDSSGPSLTL 

PNGGCLSAVGLPLGPGREALEKALVIQESERRKK 

LRFHPRQLYLSVKQGELQKVILMLLDNLDPNFQS 

DQQSKRTPLHAAAQKGSVEICHVLLQAGANINA 

VDKQQRTPLMEAWNNHLEVARYMVQRGGCV 

YSKEEDGSTCLHHAAKIGNLEMVSLLLSTGQVD 

VNAQDSGGWTP1IWAAEHKHIEVIRMLLTRGAD 

VTLTDNEENICLHWASFTGSAAIAEVLLNARCDL 

HAVNYHGDTPLHIAARESYHDCVLLFLSRGANP 

ELRNKEGDTAWDLTPERSDVWFALQLNRKLRL 

GVGNRAIRTEKIICRDVARGYENVPIPCVNGVDG 

EPCPEDYKYISENCETSTMNIDRNITHLQHCTCV 

DDCSSSNCLCGQLSIRCWYDKDGRLLQEFNKIEP 

PLIFECNQACSCWRNCKNRWQSGIKVRLQLYR 

TAKMGWGVRALQTIPQGTF1CEYVGEL1SDAEAD 

VREDDSYLFDLDNKDGEVYCIDARYYGNISRFIN 

HLCDPNIIPVRVFMLHQDLRFPRIAFFSSRDIRTGE 

ELGFDYGDRFWDDCSKYFTCQCGSEKCKHSAEAI 

ALEQSRLARLDPHPELLPELGSLPPVNT 


3373 


A 


587 


1584 


PDGRLIVSCSEDKTIKIWDTTNKQCVNNFSDSVG 

FAWVDFNPSGTCIASAGSDQTVKVWDVRVNKL 

LQHYQVHSGGVNCISFHPSGNYLITASSDGTLKIL 

DLLKGRLIYTLQGHTGPVFTVSFSKGGELFASGG 

ADTQVLLWRTNFDELHCKGLTKRNLKRLHFDSP 

PHLLDIYPRTPHPHEEKVETVEDFFLHLLRLIQSL 

R*S1CRSLLPLLWISFLLILPQQQKPWGLCQTRV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Pbenylalanine, OGIyclne, H=Histidine, 
I=lsoleucine, K°Lysine, b=Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q-"Glutaraine, R^Arginine, S°Serine, 
T-Tbreonioe, V=Valine, W=Tryptophan, Y~Tyroslne, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\ppossible nucleotide insertion 










KRPVD1S*TLP*CHQNVCQQPRKRKQKT*VTSPV 
KVKA/SIPLA VTDALEHIMEQLNVLTQTVS ILEQR 
LTLTEDKLKDCLENQQKLFSAVQQKS 


3374 


A 


398 


21 


WLYPMALSILDIKMSPSWYFHMA1GIINWNTTAG 
LSGTLYPKVPQKYILFDSVILLLGMLRKIRQVCQ 
NVYMKGCSPITLFKIVHYWPGAVAHAYNPSTLG 
GQVGAVQIT*GQEFETSLDYMVKPHLY 


3375 


A 


3 


1051 


VPTQQILAFPEQTNTKDWTVTPEHVLPESQSLLT 

FEEVAMYFSQEEWELLDPTQKALYNDVMQENY 

ETV1SLALFVLPKPKVISCLEQGEEPWVQVSPEFK 

DSAGKSPTGLKLKNDTENHQPVSLSDLEIQASAG 

VISKKAKVKVPQKTAGKENHFDMHRVGKWHQ 

DFPVKKRKKLSTWKQELLKLMDRHKKDCAREK 

PFKCQECGKTFRVSS\DL\IKHQRIHTEEKPYKCQ 

QCDKRFRWSSDLNKHLTTHQG1KPYKCSWGGKS 

FSQNTNLHTHQRTHTGEKPFTCHECGKKFSQNS 

HLIKHRRTHTGEQPYTCSICRRNFSRRSSLLRHQK 

LHL*REACPVSHFWKTF 


3376 


A 


137 


2329 


SFESPAPLPSTCFPQERQDPGPCYVSGAMAGLGP 

GVGDSEGGPRPLFCRKGALRQKVVHEVKSHKFT 

ARFFKQPTFCSHCTDFIWGIGKQGLQCQVCSFVV 

HRRCHEFVTFECPGAGKGPQTODPRNKHKFRLH 

SYSSPTFCDHCGSLLYGLVHQGMKCSCCEMNVH 

RRCVRSVPSLCGVDHTERRGRLQLEIRAPTADEI 

HVTVGEARNLIPMDPNGLSDPYVKLKLIPDPRNL 

TKQKTRTVKATLNPVWNETFVFNLKPGDVERRL 

SVEVWDWDRTSRNDFMGAMSFGVSELLKAPVD 

GWYKLLNQEEGEYYNVPVADADNCSLLQKFEA 

CNYPLELYERVRMGPSSSPIPSPSPSPTOPKRCFFG 

ASPGRLH1SDFSFLMVLGKGSFGKVMLAERRGSD 

ELYAIKILKKDVIVQDDDVDCTLVEKRVLALGG 

RGPGGRPHFLTQLHSTFQTPDRLYFVMEYVTGG 

DLMYH1QQLGKFKEPHAAFYAAEIAIGLFFLHNQ 

GIIYRDLKLDNVMLDAEGHIK1TDFGMCKENVFP 

GTTTRTFCGTPDY1APEIIAYQPYGKSVDWWSFG 

VLLYEMLAGQPPFDGEDEEELFQAIMEQTVTYP 

KSLSREAVAICKGFLTKHPGEAPGASGP*WGNLT 

IRAHGFFPLGFDWERLERL\EIPASFSRPRPCGPQR 

RGIFDKFFTRAAPAVLTPPARLVLDSDQADFQGF 

TYVNPDFVQPDARSPTSTVHVPVM 


3377 


A 


918 


738 


SSMLWGFSVFRRSW1LNCWLSSSQVGISAACKFS 
TLTHTHTHTHTHTRHAPFCGTCLYY 


3378 


A 


1126 


456 


FSKL1MKTFIIGISGVTNSGKTTLAKNLQKHLPNC 

SVISQDDFFKPESEIETDKNGFLQYDVLEALNME 

KMMSA1SCWMESARHSWSTDQESAEEIPILIIEG 

FLLFNYKPLDTIWNRSYFLTEPYEECKRRRSTRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQD1TWEW 

YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 

RRNTTNPS/CK*IRKLQGVI 


3379 


A 


1126 


456 


FSKLIMKTFIIGISGVTNSGKTTLAKNLQKHLPNC 

SVISQDDFFKPESEIETDKNGFLQYDVLEALNME 

KMMSAISCWMESARHSWSTDQESAEEIPELHEG 

FLLFNYKPLDT1WNRSYFLTIPYEECKRRRSTRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQDITWEW 

YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 
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SEQUD 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspart!c Add, 
EXJiutamic Acid, ^Phenylalanine, G=Glycfne, H»Histidine, 
I=Isoleudne, K=Lysine, L=Leudne, M^Methionine, 
N=Asparagine, P=Proline, Q»Glutamine, R»Arginine, S^Serine, 
•^Threonine, V=Vallne, W»Tryptophan, Y^yrosine, 
A=unKnown, "=oiop coaon, f=possiDie nucleotide oeienon, 
V=possibIe nucleotide insertion 










RRNTTNPS/CK*IRKLQGVI 


.3380 


A 


1443 


794 


ARRGELAGGGRASGGRSGGDGGGGGGARAPEG 

VRAPAAGQPRATKGAPPPPGTPPPSPMSSA1ERKS 

LDPSEEPVDEVLQIPPSLLTCGGCQQNIGDRYFLK 

AIDQYWHEDCLSCDLCGCRLGEVGRRLYYKLGR 

KLCRRDYLRLFGQDGLCASCDKR1RAYEMTMRV 

KDKVYHLECFKCAACQKHFCVGDRYLLINSDPV 

CEQDIYEWTKINGMI 


3381 


A 


945 


474 


SLKLRKPPLPTDGVHFVFVESQLDFWGPQEMLT 
QQGMALQNYDNKLVKCIEELCQKQEELCWQIQ 
QEEDKKQRLQNEVRQLTEKLACVNEKLARVNE 
NLARKIASCSKFYQTIAETEATYLKILESF*\TLLS 
VRKREAGNLTKATAPDQKSSGGRDS 


3382 


A 


1 


1458 


GIRGKMADRGGVGEAAAVGASPASVPGLNPTLG 

WRERLRAGLAGTGASLWFVAGLGLLYALRIPLR 

LCENLAAVTVFLNSLTPKFYVALTGTSSLISGL1F1 

FEWWYFHKHGTSFIEQVSVSHLQPLMGGTESSIS 

EPGSPSRNRENETSRQNLSECKVWRNPLNLFRGA 

EYRRYTWVTGKEPLTYYDMNLSAQDHQTFFTC 

DTDFLRPSDTVMQKAWRERNPPARIKAAYQALE 

LN/E*LCHCICSTG*GRSNNYCRC*KVI*TGTQGR 

RNNL*AVTAVPAPKSSA*SSTEERYQCTG1Y*LKI 

GNVCKKIRKNKRSSKNNERFDE* ISSS YHVEHP* 

KSLNKSLLELQAYPDVQAVLAKYDDISLPKSAAIC 

YTAALLKTRTVSEKFSPETASTRGLSAAEINAVD 

AIHRAVEFNPHVPKYLLEMKSLILPPEHILKRGDS 

EA1AYAFFHLQHWKR1EGALNLLQCTWEGSKYS 

FPKVTLISLTTH 


3383 


A 


282 


2443 


RGKGFKEFFLGVCQTFIPCLCAEGIQLQFFCSGSG 

SSPLLKDLESMKTGLFFLCLLGTAAAIPTNARLLS 

DHSKPTAETVAPDNTAIPSLRAEAEENEKETAVS 

TEDDSHHKAEKSSVLKSKEESHEQSAEQG\KSS\S 

QELGffiGFKRDSDGSL*VWNL\EYGTNLKGTLDI 

KEDMSEPQEKKLSENTDFLAPGVSSFTDSNQQES 

ITKREENQEQPRNYSHHQLNRSSKHSQGLRDQG 

NQEQDPNISNGEEEEEKEPGEVGTHNDNQERKTE 

\LPREHANSKQEEDNTQSDDILEESDQPTQVSKM 

QEDEFDQGNQEQEDNSNAEMEEENASNVNKHIQ 

ETEWQSQEGKTGLEAISNHKETEEKTVSEALLME 

PTDDGNTTPRNHGVDDDGDDDGDDGGTDGPRH 

SA\SDDYFHPKPGLFWEAERA\HS1AYSPSKLREQ 

REKVHENEN IGTTEPG EHQE AKKAEN SSNEEETS 

SEGNMRWHAVDSCMSFQCKRGHICKADQQGKT 

SLVSCQDPVnCPPTKPLDQVCGTDNQTYASSCH 

LFATKCRLEGTKKGHQLQLDYFGNASKSIPTlCRD 

FEVIQ\FPLRMRDW\LKNILMQLYEANSEHAGYL 

NEK\QRNKVKK1YL\DEKRLLAGDHPIDLLLRDFK 

KNYHMYVYPVHWQFSELDQHPMDRVLTHSELA 

PLRASLVPMEHCITRFFEECDPNKDKHITLKEWG 

HCFGDCEEDIDENLLF 


3384 


A 


3166 


928 


PSRPHPTHAAMAGPEGFQYRALYPFRRERPEDLE 

LLPGDVLVVSRAALQALGVAEGGERCPQSVGW 

MPGLNERTRQRGDFPGTYVEFLGPVALARPGPR 

PRGPRPLPARPRDGAPEPGLTLPDLPEQFSPPDVA 

PPLLVKLVEAIERTGLDSESHYRPELPAPRTDWSL 
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SEQH> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H=Histtdine, 
I=lsoleucine, K=Lysine, L=LtucJne, M=Methionioe, 
N°Asparagine, P=Prolinc, Q=Glutamine, B=Arginine, S=Serlne, 
"•"■^Threonine, V=Valine, W^Tryptophan, Y=Ty rosine, 
X=tnknown, *=Stopcodon, ^possible nucleotide deletion, 
\=posslble nucleotide insertion 










SDVDQWDTAALADGIKSFLLALPAPLVTPEASAE 

ARRALREAAGPVGPALEPPTLPLHRALTLRFLLQ 

HLGRVASRAPALGPAVRALGATFGPLL1JRAPPPP 

SSPPPGGAPDGSEPSPDFPALLVEKLLQEHLEEQE 

VAPPALPPKPPKAKVPASTVPGPNGGSPPSL\QDA 

EWYWGDMSREEVNEKLRDTPDGTFLVRDASSKI 

QGEYTLTLRKGGNNKLnCVFHRDGHYGFSEPLTF 

CSVVDLINHYRHESLAQYNAKLDTRLLYPVSKY 

QQDQIVKEDSVEAVGAQLKVYHQQYQDKSREY 

DQLYEEYTRTSQELQMKRTAIEAFNETIKIFEEQG 

QTQEKCSKEYLERFRREGN/QTKEMQRILLNSER 

LKSRIAVEIHESRT\KL\EQQLLVPRASDNKRD/IDK 

PH*TSLKPDLMQLRKIRDQYLVWLTQKGARQKX 

INEWLGIKNETEDQYALMEDEDDLPHHEERTWY 

VGKINRTQAEEMLSGKRDGTFLIRESSQRGCYAC 

SWVDGDTKHCVIYRTATGFGFAEPYNLYGSLK 

ELVLHYQHASLVQHNDALTVTLAHPVRAPGPGP 

PPAAR 


3385 


A 


43 


2372 


TRDVNSWKELCFNHYNKETTNCYRTTRKWTNY 

KIIFLGPFRELRSQGNQVILNLGKERCQLRETGLK 

LYLPGMDSARHHISHSTSAGPIPSQKEEEMTESQ 

GTVTFKDVAIDFTQEEWKRLDPAQRKLYRNVML 

♦NYNNLITVGYPFTKPDVIFKLEQEEKPWVMEEE 

VLRRHWQGEIWGVDEHQKNQDRLLRQVEVKFQ 

KTLTEEKGNECQKKFANVFPLNSDFFPSRHNLYE 

YDLFGKCLEHNFDCHNNVKCLMRKEHCEYNEP 

VKSYGNSSSHFVITPFKCNHCGKGFNQTLDLIRH 

LRIHTGEKPYECSNCRKAFSHKEKLIKHYKIHSRE 

QSYKCNECGKAFIKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLIDHEKIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPR1ASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRIH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 

GKAFIQMSNLVKHQRIHTGEKPYICKECGKAFSQ 

KSNLIAHEKIHSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 

KNF1THQKIHTRE/KPFKCNHCGKGFNQTLDLIRH 

LPJHTGEKPYECSNCRKAFSHKEKLIKHYK1HSRE 

Q S YKCNECGKAFIKMSNLIRHQRIHTGEKP Y ACK 

ECEKSFSQKSNLIDHEKIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPRIASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRIH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNL1AHEKIHSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 

KKFITHQKIHTRENPLSVIIVEKASIRLWTSSD1 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location • 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A<=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, F~Phenylalanine, G=Glycine, H=Histidine, 
l=Isolcucine, K=Lyslne, L= Leucine, M°Metbionlne, 
M=Asparaglne, P^Proline, Q=Clutamlne, R=Arglnlne, S=Serine, 
T°Tbreonine, V=Valine, W=Tryptophan, Y°Tyroslne, 
X=Unknown, *=Slop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 


3386 


A 


201 


1032 


WDDYPQGALRRREAAEGLHFLGPPGRVRGQLR 

GITGPAWYCHSPSHSLLSAFCHLPTPSRCPAMAR 

PPVPGSVWPNWHES/RRGQGVPGLHSAQEPPAG 

VWAA*AASAAAA\LSIDTASYKJFVSGKSGVGKT 

ALVAKLAGLEVPWHHETTGIQTTVVFWPAKLQ 

ASSRVVMFRFEFWDCGESALKKFDHMLLACME 

NTDAFLFLFSFTDRASFEDLPGQLARIAGEAPGV 

VRMVIGSKFDQYMHTDVPERDLTAFRQAWELPL 

LRVKSVPGRRLG 


3387 


A 


86 


96 


GSSPDPASL1TMKNQDKKNGAAKQSNPKSSPGQP 

EAGPEGAQERPSQAAPAVEAEGPGSSQAPRKPEG 

AQARTAQSGALRDVSEELSRQLEDILSTYCVDNN 

QGGPGEDGAQGEPAEPEDAEKSRTYVARNGEPE 

PTPWNGEKEPSKGDPNTEEIRQSDEVGDRDHRR 

PQEKKKAKGLGKEITLLMQTLNTLSTPEEKLAAL 

CKKYAELLEEHRNSQKQMKLLQKKQSQLVQEK 

DHLRGEHSKAVLARSKLESLCRELQRHNRSLKE 

EGVQRAREEEEKRKEVTSHFQVTLNDIQLQMEQ 

HNERNSKLRQENMELAERLKKLEEQYELREEHID 

KVFKHKDLQQQLVDAKLQQAQEMLKEAEERHQ 

REKDFLLKEAVESQRMCELMKQQETHLKQQLA 

LYTEKTEEFQNTLSKSSEVFTTFKQEMEKMTKKI 

KKLEKETTMYRSRWESSNKALLEMAEEKTVRD 

KELEGLQVKIQRLEKLCRALQT/GAQ*PVRGQRW 

G SHRTSAVRJFS 


3388 


A 


98 


3197 


ARPEVPAPPAWLSRRGAAKMGDKKDDKDSPKK 

NKGKERRDLDDLKKEVAMTEHKMSVEEVCRKY 

NTDCVQGLTHSKAQEILARDGPNALTPPPTTPEW 

VKFCRQLFGGFSILLWIGAILCFLAYGIQAGTEDD 

PSGDNLYLGIVLAAWnTGCFSYYQEAKSSKIME 

SFKNMVPQQALVIREGEKMQVNAEEWVGDLV 

EDCGGDRVPADLRJISAHGCKVDNSSLTGESEPQT 

RSPDCTHEVNPLKTRNITFFSNNFVEGTARGVWA 

TGDRTVMGRIATLASGLEVGKTPIA1EDEHFIQLIT 

GVAVFLGVSFF1LSLILGYTWLEAVIFLIGIIVANV 

PEGLLATVTVCLTLTAKRMARKNCLVKNLEAVE 

TLGSTSTICSDKTGTLTQNRMTVAHMWFDNQIH 

EADTTEDQSGTSFDKSSHTWVALF*H/LLGFCNR 

PVFKGGQDNIPVLKRDVAGDASESALLKCIELSS 

GSVKLMRERNKKVAEIPFNSTNKYQLSIHETEDP 

NDNRYLLVMKGAPERJLDRCSTILLQGKEQPLDE 

EMKEAFQNAYLELGGLGERVLGFCHYYLPEEQF 

PKGFAFDCDDVNFTTDNLCFVGLMSMIGPPRAA 

VPDAVGKCRSAG1KVIMVTGDHPITAKAIAKGV 

G1IFEGNETVEDIAARLNIPVSQVWRDAKACVIH 

GTDLKDFTSEQlDEILQNHTEIVFARTSPQQKLnV 

EGCQRQGAIVAVTGDGVNDSPALKKADIGVAM 

GIAGSDVSKQAADMILLDDNFASrVTGVEEGRLI 

FDNLKKSIAYTLTSNIPEITPFLLFIMANIPLPLGTI 

TELCIDLGTDMVPA1SLAYEAAESDIMKRQPRNPR 

TDKLVNERLISMAYGQIGMIQALGGFFSYFVILA 

ENGFLPGNLVGIRLNWDDRTVNDLEDSYGQQW 

TYEQRKWEFTCHTAFFVSIVWQWADLIICKTR 

RNSVFQQGMKNKILIFGLFEETALAAFLSYCPGM 

DVALRMYPLKPSWWFCAFPYSFLIFVYDEIRKLI 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 

lUCtt IIVU 

corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H^Hlstidine, 
I=Isoleuclne, K=Lyslne, LHLeucine, M°Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R a Arginlne, S°Serlne, 
^Threonine, V=Valine, W=Tryptophan, Y«=Tyrosine, 
X=l)nknown, *=Stop codon, /^possible nucleotide deletion, 
\ppossible nucleotide insertion 










LRRNPG G WVEKETYY 


3389 


A 


45 


5250 


VERLLGCRNSKRTWRMLISKNMPWRRLQGISFG 

MYSAEELKKLSVKSITNPRYLDSLGNPSANGLYD 

LALGPADSKEVCSTCVQDFSNCSGHLGHIELPLT 

VYNPLLFDKLYLLLRGSCLNCHMLTCPRAVIHLL 

LCQLRVLEVGALQAVYELERILNRFLEENPDPSA 

SEIREELEQYTTEIVQNNLLGSQGAHVKNVCESK 

SKLIALFWKAHMNAKRCPHCKTGRSWRKEHNS 

KLTITFPAMVHRTAGQKDSEPLGIEEAQIGKRGY 

LTPTSAREHLSALWKNEGFFLNYLFSGMDDDGM 

ESRFNPSVFFLDFLWPPSRYRPVSRLGDQMFTN 

GQTVNLQAVMKDWLIRKLLALMAQEQKLPEE 

VATPTTDEEKDSLIA1DRSFLSTLPGQSLIDKLYNI 

W1RLQSHVNIVFDSEMDKLMMDKYPGIRQ1LEK 

KEGLFRKHMMGKRVDYAARSVICPDMY1NTNEI 

GIPMVFATKLTYPQPVTPWNVQELRQAVINGPN 

VHPGASMVINEDGSRTALSAVDMTQREAVAKQ 

LLTPATGAPKPQGTKIVCRHVKNGDILLLNRQPT 

LHRPSIQAHRARILPEEKVLRLHYANCKAYNADF 

DGDEMNAHFPQSELGRAEAYVLACTDQQYLVP 

KDGQPLAGL1QDHMVSGASMTTRGCFFTREHYM 

ELVYRGLTDKVGRVKLLSPSILKPFPLWTGKQVV 

STLLINIIPEDHIPLNLSGKAKITGKAWVKETPRSV 

PGFNPDSMCESQVIIREGELLCGVLDKAHYGSSA 

YGLVHCCYEIYGGETSGKVLTCLARLFTAYLQL 

YRGFTLGVEDILVKPKADVKRQRIIEESTHCGPQ 

AVRAALNLPEAASYDEVRGKWQDAHLGKDQRD 

FNMIDLKFKEEVNHYSNErNKACMPFGLHRQFPE 

NTLQLMVQSGAKGSTVNTMQISCLLGQIELEGRS 

TPLMASGKSLPCFEPYEFTPRAGGFVTGRFLTGIK 

PPEFFFHCMAGREGLVDTAVKTSRSGYLQRCIIK 

HLEGLVVQYDLTVRDSDGSWQFLYGEDGLDIP 

KTQFLQPKQFPFLASNYEVIMKSQHLHEVLSRAD 

PKKALHHFRAIKKWQSKHPNTLLRRGAFLSYSQ 

KIQEAVKALKLESENRNGR/RPWDS/G/RMLRMW 

YELDEESRRKYQKKAAACPDPSLSVWRPDIYFAS 

VSETFETKVDDYSQEWAAQTEKSYEKSELSLDR 

LRTLLQL\K.WQRSLCEPGEAVGLLAAQSIGEPST 

QMTLNTFHFAGRGEMNVTLGIPRLREE.MVASA 

N1KTPMMSVPVLNTKKALKRVKSLKKQLTRVCL 

GEVLQKIDVQESFCMEEKQNKFQVYQLRFQFLP 

HAYYQQEKCLRPEDILRFMETRFFKLLMESIKKK 

NNKASAFRhTVNTRRATQRDLDNAGELGRSRGE 

QEGDEEEEGHIVDAEAEEGDADASDAKRKEKQE 

EEVDYESEEEEEREGEENDDEDMQEERNPHREG 

ARKTQEQDEEVGL/GH*GGPVPSRPPDAAPETHP 

QPGAPGA\EAMERRVQAVREIHPFIDDYQYDTEE 

SLWCQVTVKLPLMKINFDMSSLWSLAHGAVIY 

ATKGITRCLLNETTNNKNEKELVLNTEGINLPELF 

KYAEVLDLRRL YSNDIHAIANTYGffiAALRVIEK 

EIKDVFAVYGIAVDPRHLSLVADYMCFEGVYKP 

LNRFGIRSNSSPLQQMTFETSFQFLKQATMLGSH 

DELRSPSACLVVGKWRGGTGLFELKQPLR 


3390 


A 


2 


2080 


ILPPLEGPPAQASPSSTMLGEGSQPDWPGGSRYD 
LDEIDAYWLELINSELKEMERPELDELTLERVLE 



320 



WO 01/57190 



PCT/US01/04098 



S£QD> 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location • 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Pbenylalanine, G=Clycine, H°Histidine, 
I-Isolcudnc, K°Lyslne, L=-Leuclae, M=Methionlne, 
N=Asparagine, P=Proline, Q=Glutamine, R°Arglnine, S=Serlne, 
T-Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=UnknowD, *=Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










ELETLCHQNMARAIETQEGLGIEYDEDWCDVC 

RSPEGEDGNEMVFCDKCNVCVHQACYG1LKVPT 

GSWLCRTCALGVQPKCLLCPKRGGALKPTRSGT 

KWVHVSCALWIPEVSIGCPEKMEPITKISH1PASR 

WALSCSLCKECTGTCIQCSMPSCWTAFHVTCAF 

DHGLEMRTEADNDEVKFKSFCQEHSDGGPRNE 

PTSEPTEPSQAGEDLEKVTLRKQRLQQLEEDFYE 

LVEPAEVAERLDLAEALVDFIYQYWKLKRKANA 

NQPLLTPKTDEVDNLAQQEQDVLYRRLKLFTHL 

RQDLERVRNLCYMVTRRERTKHA1CKLQEQIFH 

LQMKLIEQDLCRAGLSTSFPIDGTFFNSWLAQSV 

QITAEMMAMSEWPLNNGHREDPAPGLLSEELLQ 

DEETLLSFMRDPSLRPGDPARKARGRTRLPAKK 

KPPPPPPQDGPGSRTTPDKAPKKTWGQDAGSGK 

GGQGPPTRKPPRRTSSHLPSSPAAGDCPILATPES 

PPPLAPETPDEAASVAADSDVQVP\GPAASPKPLG 

RLRPPPREPR*T\RRLPGC/ARPDAGDGDHLSAVA 

ERPKV\SLHFDTETDG\YFS\DGEMSNS\DV\EAED 

GGVQRGPREAGAKEWVRMGVLAS 


3391 


A 


1555 


327 


nsflhflhlkvrtmflfpsfpvlllsvvtascskt 

kacadtqktcsmitcgipvtngtpgrdgrdrpk 

gekgepglgqvsvas'istsgrcssksvlepatrg 

lkhrlgeaplssgpmlhseqpl*naiasktklfv 

dslgshistqelgvcgcpfrgvsclvgelalvqa 

lh*vagesfffgsdhwligcaggeqewsiei:lgk 

kkrvtatgssslclatgqglrglqgppgkmgpp 

gntgtsgffgprgqkgdrgdnsvaeaklanler 

kx*slrseudhtkkl*pfslgk\msgkklfytnge 

rmpfskvkalcaglqatvaapknaeenkaiqdv 

akdtaflgitdeategqfmyltggrltysnwkk 

depndhgsgedcvillnnglwngisctssfiaice 

FPA 


3392 


A 


218 


1773 


ggsrrnqrrsipvlgyflkqkkmtkaqesltle 

dvavdftweewqflspaqkdlyrdvmlenysn 

lvsvgyqagkpdaltkleqgeplw7ledeihsp 

ahpeiekaddhlqqplqnqkilkrtgqryehgr 

tlksylgltnqsrrynrkepaefngdgaflhdn 

heqmpteiefpesrkpistksqflkhqqthnieka 

hectdcgkaflkksqltehkrihtgkkphvcsl 

cgkafykkyrlteherahrgekphgcslcgkaf 

ykryrlteherahkgekpygcskgkafprk.se 

ltehqrihtgikphqcsecgrafsrksllwhqr 

thtgekphtcsecgkgfiqkgnlnihqrthtgek 

pygcidcgkafsqksclvahqryhtgktpfvcpe 

cgqpcsqksglirhqkihsgekpykcsdcgkafl 

tktmlivhhrthtgerpygcdecekayfymscl 

vkhkrihsrekrgd/cseggksfhsksqlks* *tc 

agekpc*ygncgnggrav 


3393 


A 


46 


1464 


ARSLSGAPSGSSRQDGTSLLRTGAGYSSSQSIETL 

SLPPGPSHLVGDKSQGGRSCQGQ1TSAASGKTSK 

SEPNHVIFKK1SRDKSVTVIYLGNRDY\IDH\ASQV j 

QPVDGVVLVDPDLVKGKKVYVTLTCAFRYGQE 

DIDVIGLTFRRDLYFSRVQVYPPVGAASTPTKLQ 

ESLLKKLGSNTYPFLLTFPDYLPCSVMLQPAPQD 

SGKSCGVDFEVKAFATDSTDAEEDKIPKKSSVRL 
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SEQIO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E=Glulamic Acid, ^Phenylalanine, G=Glyclne, H=Histidine, 
Msoleudoe, K«=Lysine, L=Leudne, M=Methlonine, 
N°Asparagine, P=Proline, Q°Glutamine, R=Arglnlne, S=Serine, 
T^Threonine, V=Valine, W=TryptophaD, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible oudeotidc deletion, 
V-possible nucleotide insertion 










LIRKVQHAPLEMGPQPRAEAAWQFFMF\DKPLH 

LAVSLNKRDLFPMGSPIPVPVSVPVNNTEKPVKKI 

KA\SVEQVANWLYS\SDY\YVKPVAMEEAQEKV 

PPNSTWTKA\LTLL\PWLVNNRERRGIALDGKJKH 

EDTNLASSTIIKEGIDRKRSWEILVSYPDQR*SSTV 

SGFLGRASPSQ* SRPT*RSQFRL\MHPQP\EDPA\K 

ESYQDANLVF\EEFARP*ILKDAGEA*\EGKRDQE 


3394 


A 


211 


1591 


RPPTMAADQRPKADTLALRQRLISSSCRLFFPEDP 

VK1VRAQGQYMYDEQGAEYIDCISNVAHVGHCH 

PLVVQAAHEQNQVLNTNSRYLHDNIVDYAQRLS 

ETLPEQLCVFYFLNSGSEANDLALRLARHYTGH 

QDVWLDHAYHGHLSSLIDISPYKFRNLDGQKE 

WVHVAPLPDTYRGPYREDHPYTHVEDGLEKAFS» 

KRWQGKNRQ1CRRQIAAFFAESLPSVGGQIIPP A 

GYFSQVAEHIRKAGGVFVADEIQVGFGRVGKHF 

WAFQLQGKDFVPDIVTMGKSIGNGHPVACVAAT 

QPVARAFEATGVEYFNTFGGSPVSCAVGLAVLN 

VLEKEQLQDHATSVGSFLMQLLGQQKIKHPIVG 

DVRGVGLFIGVDLIKDEATRTPATEEAAYLVSRL 

KENYVLLSTDGPGRN1LKFKPPMCFSLDNARQV 

VAKLDAILTDMEEKVRSCETLRLQP 


3395 


A 


1 


1424 


frdgfslrcgcnaelpgrggddaadraiqrflr 

tgaavrykvmknwgviggiaaalaagiyviwg 

p1terkkrrkglvpglvnlgntcfmnsllqglsa 

cpafirwleeftsqysrdqkeppshqylsltllhl 

lkalscqevtddevlhasclldvlrmyrwqiss 

feeqdahelfhvitsslederdrqprvthlfdvh 

sle\hsqk*lpkqitcrtrgsphptsnhwksqhpf 

hgrltsnmvckhcehqspvrfdtfdslslsipaa 

twghpltldhclhhfissesvrdwcdnctkiea 

kgtlngekvehqrttfvkqlklgklpqclcihl 

qrlsws shgtplkrhehvqfneflmmdi ykyhl 

lghkpsqhnpklnknpgptlelOdgpgaptpgl 

nqpgapktqifmngacspsllptlsapmpfplpv < 

vpdyssstylfrlmgscrppwetwhsgtlcsftd 

GPHL 


3396 


A 


109 


107 


tqeagliffsppfslslslslplslfllshphsrtpp 

nrtprrtripqrpavmysplcltqdefhpfieall 

phvrafaytwfnlqarkrkyfkkhekrmskee 

eravkdellsekpevkqkwasrllaklrkdirp 

eyredfvltvtgkkppccvlsnpdqkgkmrrid 

clrqadkvwrldlvmvilfkgiplestdgerlv 

kspqcsnpglcvqphhigvsvkeldlylayfvh 

aadssqsespsqak*r*h*gparkwdiwgfq\ds 

fvtvsgvf\svt*a*lrvsqtp1\aag\tgpnfslsd 

lesssyysmspgamrrslpstsstsstkrlksved 

emdspgeepfytgqgrspgsgsqssgwhevepg 

mpspttlkkseksgfsspspsqtsslgntaftqhhr 

pvitgtqskfhiatpsilvhfprhspffqqpgpyfsh 

pairyhpqetlkefvqlvcpdagqqagqpngss 

qgkvhnpflptpmlpppppppmarpvplpvpdtk 

PPTTSTEGGAASPTSPTTRS/PGRTRPQQPFL/SYG 
PP'PSNALIGGGGGGAGERAGERADLEM 


3397 


A 


1 


2002 


TGTLTEDGLDVMGWPLKGQAFLPLVPEPRRLP 
VGPLLRALATCHALSRLQDTPVGDPMDLKMVES 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D=Aspartic Acid, 
E°Glutamic Acid, ^Phenylalanine, G=Gtyclne, H°Histidine, 
I-Isoleudne, K=Lyslne, L^Leudne, M°>Methionine, 
N=Asparagine, P°Proline, Q=Glutnmlae, R°Argininc, S=Serine, 
T^Threonlne, V=Valine, W=Try ptopban, Y=>Tyroslne, 
X=Unknown, *=Stop codon, ^possible nudeodde deletion, 
^possible nudeotide insertion 










TGWVLEEEPAADSAFGTQVLAVMRPPLWEPQLQ 

AMEEPPVPVSVLHRFPFSSALQRMSVWAWPGA 

TQPEAYVKGSPELVAGLCMPETVPTDFAQMLQS 

YTAAGYRVVALASKPLPSVPSLEAAQQLTRDTV 

EGDLSLLGLLVMRNLLKPQTTPVIQALRRTRIRA 

VMVTGDNLQTAVTVARGCGMVAPQEHLUVHA 

THPERGQPASLEFLPMBSPTAVNGVKDPDQAAS 

YTVEPDPRSRHLALSGPTFGIIVKHDFPKLLPKVLV 

QGTVFARMAPEQKTELVCELQKLQYCVGMCGD 

GANDCGALKAADVGISLSQAEASWSPFTSSMA 

SIECVPMVIREGRCSLDTSFSVFKYMALYSLTQFI 

S VLILYTn^TNLGDLQFLAIDLVITTrVAVLMSRT 

GPALVLGRVRPPGALLSVPVLSSLLLQMVLVTG 

VQLGGYFLTLAQPWFVPLNRTVAAPDNLPNYEN 

TVVFSLSSFQYLILAAAVSKGAPFRVRPLTNNVPF 

LLASAL*SSVLVVLVLSPGLLHGPLALRNITDTGF 

KLLLVGLVTLNFVGGLHAGERARPVPPRLPAPPP 

AQAGVSKKRFKQLERELAEQPWPPLPAGPLR 


3398 


A 


758 


1368 


FPFRMLTGYLYLMWRRKAFWSGTQRHPLPGGL 

KRRRRPGRGPWPAPGGQGVGPSAL*KAGSPPAN 

RPGQGE/PGLISPKPVTEVLPDVQGAPVPVPPLPT 

PPSLPHLQNQPP/TVQHYLLSFSWKPSQGPE*RA* 

PSPLPPAAMRPDG*PGPASQGPDQPG\PCPPASLP 

TSPPGKGFQKTETRKHPPPRQQHKPKCTANRPLA 

SFL 


3399 


A 


906 


1091 


HHHHHHHHHHHHHLVAFGKVQ*LQNSPSSSSSS 
SSGCFWQARFSSYRTLHHHHHHHHHHHHH 


3400 


A 


1838 


325 


PFLSVHRSPHGPSKLCDDPQASLVPEPVPGGCQE 

PEEMSWPPSGE1ASPPELPSSPPPGLPEVAPDATST 

GLPDTPAAPETSTNYPVECTEGSAGPQSLPLPILE 

P\nChIPCSVKDQTPLQLSVEDTTSPNtKPCPPTPTT 

PETSPPPPPPPPSSTPCSAHLTPSSLFPSSLESSSEQ 

KFYNFVILHARADEHIALRVSGRSWEALGVPDG 

ATFCEDFQVPGRGELSCLQDAIDHSAFIILLLT\SN 

\FDCR\LSLHQVNQAMMSNLT\RQGSQDCV1P\FLP 

\LESSPARLSSDTASLLSGLVRLDEHSQIFARKVA 

NTFKPHRLQARKAMWRKEQDTRALREQSQHLD 

GERMQAAALNAAYSAYLQSYLSYQAQMEQLQV 

AFGSHMSFGTGAPYGARMPFGGQVPLGAPPPFP 

TWPGCPQPPPLHAWQAGTPPPPSPQPAAFPQSLP 

FPAVPKPFPTASTAPPSEPKGWQP\LnHHAQMVT 

SWG*NKH\MWNQRGSQAPEDKTQEAE 


3401 


A 


153 


1389 


EWG WLG AAQPPEEEAEAEDQESPSSLCREALAEI 

KKE1SPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DVVFIESIQPPSISAPAIADQRNFIFASSKNEKPQG 

NYSVIPPSSRDLASQKGNISEHVIDDEEDIETNGG 

AEKKSSCFEBWGLPGTKNKTNDLDFSTSSLSRSK 

WAGMGNSGITTELTLKYnTNVTTLETGISSVNA 

GQDVNIIITYKTSL*NTNLGDVAKGLQSSNFGVNI 

QTYTPSLTPQTKTG V\NLLTLVE* MWQETYFRME 

NLQLII/CPEDASTKKANVILPVESSKSFQEFYSTS 

CLSPCENNWNLKKGVFNKSRCTICSKLAEVWIFI 

PKLLFRLTVnLTFKCYYVLFHLHNARVLDV 


3402 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAEl - 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H°Histidine, 
Msoleucine, K=Lyslne, LpLeucine, M°Methlonloe, 
N=Asparagine, P°Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V«=Valine, W=Tryptophan, Y«»Tyroslne, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










KKE1SPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DVVFIESIQPPSISAPA1ADQRNFIFASSKNEKPQG 

NYSVIPPSSRDLASQKGNISETIVIDDEEDIETNGG 

AEKKSSCFIEWGLPGTKNKTNDLDFSTSSLSRSK 

WAGMGNSGITTELTLKYIITNVTTLETGISSVNA 

GQDVNIIITYKTSL*NTNLGDVAKGLQSSNFGVNI 

QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 

NLQLII/CPEDASTKKANVILPVESSKSFQEFYSTS 

CLSPCENNWNLKKGVFNKSRCTICSKLAEVWIFI 

PKLLFRLTVIILTFKCYYVLFHLHNARVLDV 


3403 


A 


609 


2765 


SRHCTPAERQNETHRAPDFAMSAVLGHQPPFFPA 

LTLPPNGAAALSLPGALAKPIMDQLVGAAETGIP 

FSSLGPQAHLRPLKTMEPEEEVEDDPKVHLEAKE 

LWDQFHKRGTEMVITKSGRRMFPPFKVRCSGLD 

KKAKYILLMD11AADDCRYKFHNSRWMVAGKA 

DPEMPKRMYIHPDSPATGEQWMSKWTFHKLKL 

TNN1SDKHGFTILNSMHKYQPRFHIVRANDILKLP 

YSTFRTYLFPETEFIAVTAYQNDKITQLK1DNNPF 

AKGFRDTGNGRREKRKQLTLQSMRVFDERHKK 

ENGTSDESSSEQAAFNCFA\QASSPAA\PL*RTSNL 

KDF\SPSRG*RATPEAEEQRGSTAPRPATRAKISP 

HPRRRSPAVTRAAPAVKAHLFAAERPRDSGRLD 

KASPDSRHSPATISSSTRGLGAEERRSPVREG\QA 

PAKVEEARALPGKEAFAPLTVQTDAAAAHLAQG 

PLPGLGFAPGLAGQQFFNGHPLFLHPSQFAMGG 

AFSSMAAAGMGPLLATVSGASTGVSGLDSTAM 

ASAAAAQGLSGASAATLPFHLQQHVLASQGLA 

MSPFGSLFPYPYTYMAAAAAA/S SAAASAS VURT 

PNFNLNTMRPRLRYSPYSIPVPVPDGSSLLTTALPS 

MAAAAGPLDGKAAALAASPASWAVDSGSELNS 

RSSNTLSSSSMSLSPKLCAEKEAATSELQSIQRLVS 

GLEAKPDRSRSASP 


3404 


A 


1082 


1308 


LKKFLEVPQSYSLLLSSPFLQ\WRA*RPQNAIG*Q 
FIIKTLVFFGIMRSAGDVLSTQVSCALRIMRTAGC 
SHSSP 


3405 


A 


1553 


559 


PRPPTQRLSRFAPPCRTAEFPFRRRAWTRPAPPR 

ACTVVGRSSPVTGLAVGAAVAMLTVAARSRPFA 

PVLSATSRGVAGALT\P*MQATVPATPEQPVLDL 

KRPFLSRESLSGQAVRRPLVASVGLNVPASVCYS 

HTDIKVPDFSEYRRLEVLDSTKSSRESSEARKGFS 

YLVTGVTTVGVAYAAKNAVTQFVSSMSASADV 

LALAKffilKLSDIPEGfcNMAFKWRGKPLFVRHRT 

QKEIEQEAAVELSQLRDPQHDLDRVKKPEWVILI 

GVCTHLGCVPIANAGDFGGYYCPCHGSHYDASG 

RIRLGPAPLNLEVPTYEFTSDDMVrVG 


3406 


A 


83 


2671 


CLYPDFCRSVTCAMPCFTHRSCREDPGTSESREM 

DPVAFKDVAVNFTQEEWALLDISQKNLYREVML 

ETFWNLTSIGKKWKDQNffiYEYQNPRRNFRSVT 

EEKVNEIKEDSHCGETFTPVPDDRLNFQKKKASP 

EVKSCDSFVCEVGLGNSSSNMN1RGDTGHKACE 

CQEYGPKPWKSQQPKKAFRYHPSLRTQERDHTG 

KKPYACKECGKN1TYHSSIQRHMVVHSGDGPYK 

CKFCGKAFHWLSLYLIHERTHTGEKPYECKQCG 

KSFSYSATHRIHERTHIGEKPYECQECGKAFHSPR 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location • 
corresponding 
to first amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
EpGlutamic Add, ^Phenylalanine, G=Glyclne, H=Hlstldine, 
I»Isoleucine, K=Lyslne, LpLcudne, M<=Metbionlne, 
N°Asparagine, P=Prollue, Q=Glutamine, R=Arginine, S°Serine, 
T-Threoninc, V»Valine, W«*Tryptophan, Y=Tyrosine, 
X=Unknowo, *=Stop codon, ^possible nudeotide deletion, 
V=possible nudeotide insertion 










SCHRHERSHMGEKAYQCKECGKAFMCPRYVRR 

HERTHSRKKLYECKQCGKALSSLTSFQTHIRMHS 

GERPYECKTCGKGFYSAKSFQRHEKTHSGEKPY 

KCKQCGKAFTRSGSFRYHERTHTGEKPYECKQC 

GKAFRSAPNLQSHGRTHTGEKPYECKECGKAFIF 

VNNLQSHERTQTHIRIHSGERRYKCKICGKGFYC 

PKSFQRHEKTHTGEKLYEC/TATFSSSFSSSSSF*Y 

HERTHTGEKPYKCEQCGKAFRAVSIL*MHGRTH 

PEEKPYECEQ*RKAFRSAPHL*IRGRTHNGEKPY 

ACKKCGKPFGSAQNLRIHERTQTHIMHSVERPYK 

CKICGRGFYSAKSFQTHEKSYTGEKPYECKQCG 

KAFVSFTSFRYHERTHTGENPYECKQFGKAFRSV 

KNLRFHKRTHTGEKPCEYMKRLTLEGNTMNAS 

NVAKLSLLPVLFNIMKEFTLGRNPISVSNVRKPLF 

LPLLFNIMKGLTWERNPMSVCHVGKPSFLLVPFN 

IMKGLTLERSPMNISNVGKPSDQPRTFKCMEGLT 

LEKNPMNVSSMGKRSDLTRFFEYR 


3407 


A 


1426 


3 


PAAPSGASPGRVCGVETARPLGVQRRQSADEGP 

PGVAGLRHEPPTVWLGSVAHRGTWVCAHRWFG 

PAVTRAAQAATMVKLLVAKILCMVGVFFFMLL 

GSLLPVKIIETDFEKAHRSKKILSLCNTFGGGVFL 

ATC\LTALLARC*GKSSRRSWSLGHISTDYPL\AE 

TILLLGFFMTVFLEQLILTFAQENAVLHRPGDLQR 

RIGRGQRLGV*EPLHGGRAGPRAVRGAPRPRPQP 

ERAGPLA\PSPVRLLSLAFALSAHSVFEGLALGLQ 

EEGEKWSLFVGVAVHETLVPVALGISMAGSAM 

PLRDAAKLAVTVSPMIPLGIGLGLGIEKAQGVPG 

SVASVLLQGPGGRHLSLFITFPGKSWPRSWRKKS 

DRLLKVLFNLVVGYTVLAGMGLPQVVSGLAIVPA 

AGSPPGAPGRTQAASPGRASPKSEHCGPGPPPVH 

KGPPGTRLCPRSYTLSLRALLLFKILLSLKSLYQK 

KK 


3408 


A 


106 


4514 


EARDRLAQSRAKEKELNSVASELSARQEESEHSH 

KHLIELRREFKKNVPEEIREMVAPVLKSFQAEVV 

ALSKRSQEAEAAFLSVYKQLIEAPALWELKLKSR 

PALGDSRVQQGQHDPKTDNQNTQQKAGFKEGW 

LAEASEREAFGPGFKDPVPVFEAARSLDDRLQPP 

SFDPSGQPRRDLHTSWKRNPELLSPKALKATQAE 

LLELRRKYDEEAASKADEVGLIMTNLEKANQRA 

EAAQREVESLREQLASVNSSIRLACCSPQGPSGD 

KVNFTLCSGPRLEAALASKDREILRLLKDVQHLQ 

SSLQELEEASANQIADLERQLTAKSEAIEKLEEKL 

QAQSDYEE1KTELSILKAMKLASSTCSLPQGMAK 

PEDSLLIAKEAFFPTQKFLLEKPSLLASPEEDPSED 

DSIKDSLGTEQSYPSPQQLPPPPGPEDPLSPSPGQP 

LLGPSLGPDGTRTFSLSPFPSLASGERLMMPPAAF 

KGEAGGLLVFPPAFYGAKPPTAPATPAPGPEPLG 

GPEPADGGGGGAAGPGAEEEQLDTAEIAFQVKE 

QLLKHNIGQRVFGHYVLGLSQGSVSEILARPKPX 

WRKLHG* *GKEPFIKMKQFLSDEQNVLALRTlQV 

RQRGSITPRIRTPETGSDDAIKSILEQAKKEIESQK 

GGEPKTSVAPLSIANGTTPASTSEDAIKSILEQAR 

REMQAQQQALLEMEVAPRGRSVPPSPPERPSLAT 

ASQNGAPALVKQEEGSGGPAQAPLPVLSPAAFV 

QSIIRKVKSEIGDAGYFDHHWASDRGLLSRPYAS 
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SEQ1D 
NO: 


Method 


Predicted 
beginning 
nucleotide 

corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted cod 

nucleotide 

location 

to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A]onlne OCysteine, D=Aspartie Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glyclne, BNHistidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methlonine, 
N^Asparagine, P=Prollnc, Q=Glutflmine, R^Arglolne, S^Serine, 
T-Threonine, V=Vallne, W~Tryptophan, Y~tyrosine, 
X=Unknown, *=Stop codon, /"possible nucleotide deletion, 
^possible nucleotide insertion 










VSPSLSSSSSSGYSGQPNGRAWPRGDEAPVPPED 

EAAAGAEDEPPRTGELKAEGATAEAGARLPYYP 

AYVPRTLKPTVPPLTPEQYELYMYREVDTLELTR 

QVKEKLAKNGICQRIFGEKVLGLSQGSVSDMLSR 

PKPWSKLTQKGREPFIRMQLWLSDQLGQAVGQQ 

PGASQASPTEPRSSPSPPPSPTEPEKSSQEPLSLSLE 

SSKENQQPEGRSSSSLSGKMYSGSQAPGGIQEIV 

AMSPELDTYSITKRVKEVLTDNNLGQRLFGESIL 

GLTQGSVSDLLSRPKPWHKLSLKGREPFVRMQL 

WLhTOPHNVEKLRDMKKLEKKAYLKRRYGLIST 

GSDSESPATRSECPSPCLQPQDLSLLQIKKPRVVL 

APEEKEALRKAYQLEPYPSQQTIELLSFQLNLKT 

NWn^WFHNYRSRMRREMLVEGTQDEPDLDPSG 

GPGILPPGHSHPDPTPQSPDSETEDQKPTVKELEL 

QEGPEENSTPLTTQDKAQVRIKQEQMEEDAEEE 

AGSQPQDSGELDKGQGPPKEEHPDPPGNDGLPK 

VAPGPLLPGGSTPDCPSLHPOOESEAGERLHPDP 

LSFKSASESSRCSLEVSLNSPSAASSPGLMMSVSP 

VPSSSAPISPSPPGAPPAKVPSASPTADMAGALHP 

SAKVNPNLQRRHEKMANLNhniYRLERAANREE 

ALEWEF 


3409 


A 


162 


1710 


GPLSPGPYQCRPSLPAQLYPQSLMAAATLRTPTQ 

GTVTFEDVAVHFSWEEWGLLDEAQRCLYRDVM 

LENLALLTSLDVHHQKQHLGEKHFISNVGRALF 

VKTCTFHVSGEPSTCREVGKDFLAKLGFLHQQA 

AHTGEQSNSKSDGGAISHRGKTHYNWGEHTKAF 

SGKHTLVQQQRTLTTERCYICSECGKSFSKSYSL 

NDHWRLHTGEKPYECRECGKSFRQSSSLIQHRR 

GHTAVRPHECDECGKLFSNKSNLIKHRRVHTGE 

RPYECSECGKSFNQRSALLQHRGVHTGEKPYEC 

TECGKSFSHNSSLIKHQRIHSG*\RPYECTECGKSF 

SQNSSLIEHHRVHTGERPYKCSECGKSFRQRSAL 

LOHRGVPTGERPYECSECGKFFPYSSSLGKHORV 

HTGSRPYECSECGKSFTQNSGLIKHRRVHTGEKP 

YECTE*KKSFSHNSSL1KHQRIHSR*KPYE\CKCG 

N\R*HPGESP*VHSECQ/KSFS*RPYL1ECHTVHKG 

KTLLICRDVQLI 


3410 


A 


167 


789 


LCMKGISGGVRVAALAARAEREELPVPAMEPQP 

TAWGSPHPEAVLQLEVAPESSGPCTDTAKDQQS 

DKLPDLMPPA\EPLGSALELRASLEIDVAEVRGCE 

HGPSQQLPRCP*SWAWSEPWCQRPGCAV*APLP 

Y'REASFIYQSHSPAASGPFHSAGAGAVYLQAGG 

V/GEQEKEAVRKGSGSSSCSQRGPNPPPGMEVCPL 

LGFWAICP 


3411 


A 


1040 


887 


ASLSKPAGISTMPWALILLFLLTHSAVS WOAGL 
TQPPSVSKDLRNQTATLTCTGNSNNVGHQGVIWL 
QQHQGHPPKLLSYRNNNRPSGISERLSAYKSGNA 
ASLTIYGLQTEHEAD* *CRPRRKLIPKTARLFFFFL 
IDNEEYLLRVY 


3412 


A 


164 


83 


RRGIPGSASLSLTMCVRSCFQSPRLQWVWRTAFL 

KHTORRHOGSHRWTHLGGSTYRAVIFDMGGVLI 

PSPGRVAAEWEVQNRIPSGTILKALMEGGENGP 

WMRFMRAEITAEGFLREFGRLCSEMLKTSVPVD 

SFFSLLTSERVAKQFPVMTEAJTQIRAKGLQTAVL 

SNNFYLPNQKSFLPLDRKQFDVIVESCMEGICKP 
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SEQ1D 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location * 
corresponding, 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D»Aspartic Acid, 
OGIutamic Acid, ^Phenylalanine, G=Glycine, H°>Histidine, 
I=Isoleucine, K=Lyslne, L=Leucine, M=Methionine, 
N=Asparaglne, P=Proline, Q=Glutamine, R=Arglnine, S=Serlne, 
T°Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DPIUYKLCLEQLGLQPSESIFIJDDLGTNLKBAARL 

GIHTIKVNDPETAVKELEALLGFTLRVGVPNTRP 

VKKTMEIPKDSLQKYLKDLLGIQTTGPLELLQFD 

HGQSNPTYYIRLANRDLVLRKKPPGTLLPSAHAI 

EREFRIMKALANAGVPVPNVLDLCEDSSVIGTPF 

YVMEYCPGLIYKDPSLPGLEPSHRRAIYTAMNTV 

LCKfflSVDLQAVGLEDYGKQGSTTWV/YSSRRA 

RGALLFLDWELSYPWGDPFADVGYSCLAHYLPS 

SFPVLRGINDCDLTQLGIPAAEEYFRMYCLQMGL 

PPTENWNFYMAFSFFRVAAILQGVYKRSLTGQA 

SSTYAEQTGKLTEFVSNLAWDFAVKEGFRVFKE 

MPFTNPLTRSYHTWARPQSQWCPTGSRSYSSVPE 

ASPAHTSRGGLV1SPESLSPPVRELYHRLKHFME 

QRVYPAEPELQSHQASAARWSPSPLIEDLKVKQP 

W*GGRSGRTSWRLLALGCHT 


3413 


A 


105 


1573 


PESRHQCFSDRSSHFLTMEMEQEKMTMNKELSP 

DAAAYCCSACHGDETWSYNHPIRGRAKSRSLSA 

SPALGSTKEFRRTRSLHGPCPVTTFGPKACVLQN 

PQTIMHIQDPASQRLTWNKSPKSVLVIKKMRDAS 

LLQPFKELCTHLMEENM1VYVEKKVLEDPAIASD 

ESFGAVKKKFCTFREDYDDISNQIDFnCLGGDGT 

LLYASSLFQGSVPPVMAFHLGSLGFLTPFSFENFQ 

SQVTQVIEGNAAWL/RGSRLKVRVVKELRGKK 

TA VHNG LGEKG SQA AGLDMD VGKQAMQYQVL 

NEVV1DRGPSS YLSN VD VYLDGHLITTVQGD/G * 

GPQHLSWGP*!AFLGRE*RLRLSLSGVIVSTPTGST 

AYAAAAGASMJHPNVPAIMITPICPHSLSFRPIVV 

PAGVELKIMLSPEARNTAWVSFDGRKRQEIRHG 

DSISITTSCYPLPSICVRDPVSDWFESLAQCLHWN 

VRKKQAHFEEEEEEEEEG 


3414 


A 


20 


2602 


VlVNKNVhTWINYIYYNQQQRAFHELKEKLMSAL 

ALGLPDLTKPFTFYESEREKMAVGVLTQTVGPW 

PRPVAYLSKQLDGVSKGWPPCLRALAATALLAQ 

EADKLTLGQNLNIKAPHAVVTLMNTKGHHWLT 

NARJLTKYQSLPCENPHITEEVCNTLNPTTLLPVSE 

SPGEHNCVEVLDSVYSSRPDLRDQPWASSVDWE 

LYMDGSSFINSQGERCAGYAWTLDAVIKAKLW 

LQGTSAQKAELIALTRAVELSEGQESLEELLGRY 

FYVSHLPAFAKAVAQLCITCRQHNARQSPTVSPH 

IQAYGAAPFEDLQVDFTEMPKCGGNKYLLVLTC 

TYSGWVEAYPTRTEKAYEVTRVLLRDLIPRFGLP 

LRIGSHNGPVFVADLDCVEINVDTGVIWATWIKN 

EKDPVQLQKGKSGPSCTKGQCNPLELVITNPLDP 

RWKKGERVTLGINGAGLNPRVN1LVRGEVYKCS 

LEPVFQTFYDELNVPITEFPGKTRNLFLQLAEHV 

AQSLTVTSCYVCGGTVIADQWPWEARELVPTDP 

V PDEFP A QKNHPDNF WVLKAS HR.Q YY1 ARVEKD 

FTLPVGRLHGG/RSNHTEKNPFSKFPKLQTV*AHP 

ESHRDWTAPTGLYWICGHRAYTKLFvASSCVIGTI 

KPSFFLLSIKTGELLGFPVYASR\KS1AIRN*NNDK 

WPPERHQYYGPAT*AQDGSWGYRIPIYMINRIIRL 

QAVLKI1TATGRALTILAQQETQMRNAIYQNRLA 

LDYLLAAEGEVCRKFNLTNCCLHIDNQGQVVED 

IVRDMTKVAHVPVQVWHGFDPGAMFRKWFPAL 

GGFKTLIIRV1IVIGTYLLLPRLLPVLLQMIKSFIAT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


' Amino add sequence (A 8 Alauine€=Cystelne, D=Aspartic Add, 
{^Glutamic Add, F=Phenylalanine, OCIydne, H-Hlstidine, 
I^Isoleudne, K~Lysine, L^Lcudne, M=Methlonine, 
N=Asparagine, P=Proiine, Q=Glntamlne, R^Arginine, S=Serine, 
T=Threonine, V=Valloe,W=Tryptophan, Y=Tyrosine, 
X°Unhnown, *=Seop codon, /^possible nucleotide deletion, 
V=possible nudeotide insertion 










LVYQNASAQVYYINHY 


3415 


A 


455 


108 


NMSWRGRSTYRPRPRRSLQPPELIGAMLEPTDEE 
PKEEKPPTKSKNPTPDQKREDDSG/SAA*DFKWP 
EPGKPDFQGAMVRPKTGG/CGCEGGY*CQGEDS\P 
KAEHFKMPEAGEGKSQV 


3416 


A 


1 


874 


FFFFQRINFIEHSGSVSLLALACDLGWCEDWSCC 

LVQGGGDLVDWQTNHGEDEAGGDTDSVDEAR 

CKESQQEAQENLREDLCLESFAKDKILQIIEGSER 

EHEETRTKQAALDGEPLGGGQLTAVHLHPSKEQ 

QGQEGGERQRGARTHHWRGWEKGRRVRLRPPS 

GKLRADQPVRKLGGPTPS/TELPGLQPHAPTPHT 

A/PATPTYSPAPDTPNPPVRWKCPLPVEPRTRQLC 

RERTRKACPPKPRPPLGLPGDPTGPVTHHAPPVS 

PTGASGQERRAEPGAVSYAHASATK 


3417 


A 


243 


847 


CLKYMYTYIFCPNCVSYKMKTDHFSLRYLHSSC 

AEDNKSSVDSSGQAAHPSKGKFFPHGTHWGTQC 

RGH1SVLGWQCSCPSTGCRVGLGLAMCQTHAYI 

HTHTOTHTHTPTDYGAHHTDPLQRWGLGPRVKS 

EAGPLPQLSRDQSHPGPLSPGASPRSAGLPGWHP 

AHQEPRARGRCARDGLSLQTRLTNKYDIQCCQE 

MRK 


3418 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 

AAK1TELINKLNFLDEAEKDLATVNSNPFDDPDA 

AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 

FKEVQTPQYLNPFDEPEAFVTIKDSPPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCKEVTKNYRGVKJTNFTTSWRNGLSFCAI 

LHHFRPDLIDYKSLNPQDIKENMKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGQ 

ELNVVQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKPCDMSPPFICEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPIKKT 1 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNIEEDTNEEIPEOFVV 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSQYI 

E>1RPEMKRQRSIQEDTKKGNEEKAA1TETQRKPS 

EDEVLNKGFKDS\SQYVVGELAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLAIEDWQKTEAQKRREQLLLDELVALVN 

KRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 

KMAKKEEKCVLQ 


3419 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 
AAKITELINKLNFLDEAEKDLATVNSNPFDDPDA 
AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location • 
corresponding 
to Tint amino . 
add residue or 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I°Isoleudne, K=Lysine, L= Leucine, M=Methionlne, 
N«=Asparagine, P-Proline, Q=Glutamine, R°>Arginine, S=Serine, 
T=Threonine, V=Va)ine, W=Tryptophan, Y=Tyrojine, 
X=Unknown, *<=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










FKEVQTPQYLNPFDEPEAFVTDCDSPPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCKEVTKNYRGVKITNFTTSWRNGLSFCAI 

LHHFRPDLIDYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGQ 

ELNWQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFICEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPIKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNIEIDTNEEIPEGFW 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSQYI 

ENRPEMKRQRSIQEDTKKGNEEKAA1TETQRKPS 

EDEVLNKGFKDS\SQYWGELAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLAIEDWQKTEAQKRREQLLLDELVALVN 

KRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 

KMAKKEEKCVLQ 


3420 


A 


612 


1058 


EhnLGPNYSHRLLHJHn>TFYKKlHKKHHEWTAPIG 

VISLYAHPIEHAVSNMLPVIVGPLVMGSHLSSITM 

WFSLALIITTISHCGYHLPFLPSPEFHDYHHLKFN 

QCYGVLGVLDHLHGTDTMFKQTKAYERHVLLL 

GFTPLSESIPDSPK 


3421 


A 


23 


2005 


LLTPCDGRIPGRPSVGAESGSDFQQRRRRRRDPE 

EPEKTELSERELAVAVAVSQENDEENEERWVGP 

LPVEATLAKKRKVLEFERVYLDNLPSASMYERS 

YMHRDVITHWCTKTDFirrASHDGHVKFWKKIE 

EGlEFVKHFRSHLGVrESIAVSSEGALFCSVGDDK 

AMKVFDVVNFDMINMLKLGYFPGQCEWIYCPG 

DAISSVAASEKSTGKEFIYDGRGDNQPLHIFDKLH 

TSPLTQIRLNPVYKAWSSDKSGMIEYWTGPPHE 

YKFPKNVNWEYKTDTDLYEFAKCKAYPTSVCFS 

PDGKKI A TIG SDRK VRIFRF VTGKLMR VFDESL S 

MFTELQQMRQQLPDMEFGRRMAVERELEKVDA 

VPXmiVFDETGHFVLYGTMLGIKVINVETNRCV 

R1LGKQENRVMQLALFQGIAKKHRAATT1EMKA 

SENPN^QNIQADFTTVCTSFKKNF^YMFTKREPE 

DTKSADSDRDVFNEKPSKEEVMAATQAEGPKRV 

SDSAIIHTSMGDIHTKLFPVECPKTVENFCVHSRN 

GYYNGHTFHRI1KGFMIQTGDPTGTGMGGESIWG 

GEFEDEFHSTLRHDRPYTLSMANAGSNTNGSQFF 

ITVVPTPWLDNKHTVFGRVTKGMEVVQRISNNVK 

VNPKTDKPYEDVSIINITVK 


3422 


A 


2486 


433 


FVLVCAPLTWAGARHRRMAASKKPPRVRVNHQ 
DFQLRNLRIIEPNEVTHSGDTGVETDGRMPPKVT 
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SEQH) 
NO: 


Method 


Predicted 
beginning 
nucleotide 

Inrntlnn 

IUvOIIVU 

corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 

nucleotide 

location 

po rres no n d ins 

to last amino 
acid residue of 
peptide 
seqoeoce 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Add, 
E=Giutamic Acid, F=Fbenylalanlne, C=Glycine, H-Histidine, 
I=Iso!eucine, K°Lysine, L=Leuclne, M-Methionlne, 
N=Asparagine, P=Proline, Q=Glutamlne, R=Arginlne, S=Serine, 
T=Threonlne, V=Valine, W=Tryptophan, Y°Tyroslne, 
X=Unknowo, *«=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










SELLRQLRQAMRNSEYVTEPIQAYIIPSGDAHQSE 

YIAPCDCRRAFVSGFDGSAGTA1ITEEHAAMWTD 

GRYFLQAAKQMDSNWTLMKMGLKDTPTQEDW 

LVSVLPEGSRVGVDPLIIPTDYWKKMAKVLRSA 

GHHLEPVKENLVDKTWTDRPERPCKPLLTLGLDY 

TGISWKDKVADLRLKMAERNVMWFWTALDEI 

AWLFNLRGSDVEHNPVFFSYAHGLETIMLFIDGD 

RIDAPSVKEHLLLDLGLEAEYRIQVHPYKS1LSEL 

KALCADLSPREKVWVSDKASYAVSETIPKDHRC 

CMPYTPICIAKA\VKNSA\ESEGMRRAHIKDAVAL 

CELFNWLEKEVPKGGVTEISAADKAEEFRRQQA 

DFVDLSFPnSSTGPNGAIfflYAPVPETNRTLSLDE 

VYLIDSGAQYKDGTTDVTRTMHFGTPTAYEKEC 

FTYVLKGH1A VSAAVFPTGTKGHLLDSFARSAL 

WDSGLDYLHGTGHGVGSFLNVHEGPCGISYKTF 

SDEPLEAGMWTDEPGYYEDGAFGIRIENVVLVV 

PVKTKYNFNNRGSLTFEPLTLVPIQTKMIDVDSL 

TDKECDWLNNYHLTCRDVIGKELQKQGRQEAL 

EWLIRETQPISKQH 


3423 


A 


5515 


934 


FKMPENPATDKLQVLQVLDRLKMKLQEKGDTS 

QNEKLSMFYETLKSPLFNQILTLQQSIKQLKGQL 

NHIPSDCSANFDFSRKGLLVFTDGSITNGNVHRPS 

NNSTVSGLFPWTPKLGNEDFNSVIQQMAQGRQIE 

YIDIERPSTGGLGFSVVALRSQNLGKVDIFVKDV 

QPGSVADRDQRLKENDQILAINHTPLDQNISHQQ 

AIALLQQTTGSLRLIVAREPVHTKSSTSSSLNDTT 

LPETVCWGHVEEVELINDGSGLGFG1VGGKTSGV 

WRTIVPGGLADRDGRLQTGDHILKJGGTNVQG 

MTSEQVAQVLRNCGNSVRMLVARDPAGDISVTP 

PAPAALPVALPTVASKGPGSDSSLFETYNVELVR 

KDGQSLGIRTVGYVGTSHTGEASGIYVKSIIPGSA 

AYHNGfflQVNDKIVAVDGVNIQGFANHDVVEVL 

RNAGQVVHLTLVRRKTSSSTSPLEPPSDRGTVVE 

PLKPPALFLTGAVETETNVDGEDEEIKERIDTLKN 

DNIQALEKLEKVPDSPENELKSRWENLLGPDYEV 

MVATLDTQIADDAELQKYSKLLPIHTLRLGVEV 

DSFDGHHY1SSIVSGGPVDTLGLLQPEDELLEVN 

GMQLYGKSRREAVSFLKEVPPPFTLVCCRRLFDD 

EASVDEPRRTETSLPETEVDHNMDVNTEEDDDG 

ELALWSPEVKIVELVKDCKGLGFSILDYQDPLDP 

TRSVIVIRSLVADGVAERSGGLLPGDRLVSVNEY 

CLDNTSLAEAVEILKAVPPGLVHLGICKPLVEDN 

EEESCYILHSSSNEDKTEFSGTIHDINSSLILEAPK 

GFRDEPYFKEELVDEPFLDLGKSFHSQQKEIEQS 

KEAWEMHEFLTPRLQEMDEEREMLVDEEYELY 

QDPSPSMELYPLSHIQEATPVPSVNELHFGTQWL 

HDNEPSESQEARTGRTVYSQEAQPYGYCPENVM 

MBWVMESLPSWSTEGNSQQGRFDDLENLNSLA 

KTSLDLGMffNDVQGPSLLIDLPVVAQRREQEDL 

PLYQHQATRVISKASAYTGMLSSRYATDTCELPE 

REEGEGEETPNFSHWGPPRIVEIFREPNVSLGISIV 

GGQTVIKRLKNGEELKGIFIKQVLEDSPAGKTNA 

LKTGDKBLEVSGVDLQNASHSEAVEAIKNAGNP 

WFTVQSLSSTPRVIPNVHNKANKITGNQNQDTQ 

EKKEKRQGTAPPPMKLPPPYKALTDDSDENEEE 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location - 
corresponding, 
to first amino 
acid residue of 
peptide 
sequence 


"Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartfc Acid, 
E=Glutamlc Acid, F-Phenylalanlne, G=Glycine, H=Histidine, 
I=Isoltucine, K=Lyslne, L=Leucine, M°Metfaionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T»=Threonlne, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=l)nknown, *-=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










DAFTDQKJRQRYADLPGELH1TELEKDKNGLGLS 

LAGNKDRSRMSIFVVG1NPEGPAAADGRMH1GD 

ELLEINNQILYGRSHQNXASAUKTAPSKVKLVFIR 

NEDAVNQMAVTPFPVPSSSPSSIEDQSGTEPISSEE 

\DGSLEWGIKQLPESESFKLAVSQMKQQKYPTKV 

SFSSQEIPLAPASS YHSTDADFTG YGGFQAPLSVD 

PATCPIVPGQEMnEISKRRSGLGLSIVGGKDTPLV 

NGVDLRNSSHEEAITALRQTPQKVRLVVYRDEA 

HYRDEENLEIFPVDLQKKAGRGLGLSrVGKR 


3424 


A 


2223 


1162 


HASERWQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQMIRGRLCDDTKPETFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFKLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKPXGTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESIPIMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGIEPIQG\VRW\HCR\DCPP\EMSL\DFC\DS 

CASDCLHET\DIHKGDHQLEPIYRS\ETTLDRDYCV 

SQGTSYNYLDPNYFPANR 


3425 


A 


2223 


1162 


HASERVVQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQMIRGRLCDDTKPETFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFDCLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKPXGTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESIPIMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGIEPIQG\VRW\HCR\DCPP\EMSL\DFC\DS 

C\SDCLHET\DIHKGDHQLEPIYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3426 


A 


2 


1553 


LFVWHDDPRWGTPRYWLGALYRNQQSSPTAPP 

GLLPLEYFPAAPHCSHSRQWRCSQTHRIHHHPQ 

MLGPCRQEICGITMAAGTLYTYPENWRAFKAL1 

AAQYSGAQVRVLSAPPHFHFGQTNRTPEFLRKFP 

AGKVPAFEGDDGFCVFESNAIAYYVSNEELRGST 

PEAAAQWQWVSFADSDIVPPASTWVFPTLGIM 

HHNKQATENAKEEVRRILGLLDAYLKTRTFLVG 

ERVTLADITWCTLLWLYKQVLEPSFRQAFPNTN 

RWFLTCINQPQFRAWFGEVKLCEKMAQFVDAKK 

FAETQPKKDTPRKEKGSREEKQKPQAERKEEKK 

AAAPAPEEEMDECEQALAAEPKAKDPFAHLPKS 

TFVLDEFKRKYSNEDTLSVALPYFWEHFDKDGW 

SLWYSEYRFPEELTQTFMSCNLITGMFQRLDKLR 

KNAFASV1LFGTNNSSSISGVWVFRGQELAFPLSP 

DWQVDYESYTWRKLDPGSEETQTLVREYFSWE 

GAFQHVGKAFNQGKIFK 


3427 


A 


755 


52 


TAARRRQKGTAARRRQKGTAARRRQKGTAARR 

RQKGTAARRRQKGTAARRRQKGTAARRRQKGT 

AARRRQKGTAARRRQKGTAARRRQKGTAARRR 

QKGLSNLDAAEWLPPKKGVGEKKKGPFLAINEV 

VTVREYPINILKRIHGVGFKKRAPRALKEIRKFAM 

KEMGTPDVRIDTRLNKAVWAKGIRNVPYRIRVR 

l^RKRNEDEDSPNKLYTLVTYWVTTFKNLQTV 

NVDEN 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location ■ 
corresponding 
to first amino . 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartie Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Clyclne, H=Histidine, 
I=Isoleudne, K=Lysine, L=Lcuclne, M^Methlonine, 
N=Asparagloe, P=Proline, Q=Glutamine, R^Arglnine, S=Serine, 
T°Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknowo, *=Stop codon, ^possible nucleotide deletion, 
\-possible nucleotide insertion 


3428 


A 


4 


1939 


LPLSLSFSEMPLPLLPMDLKGEPGPPGKPGPWGP 

PGPPGFPGKPGHGKPGLHGQPGPAGPPGFSRMG 

KAGPPGLPGNVGPPGQPGLRGEPGIRGDQGLRGP 

PGPPGLPGPSG1TIPGKPGAQGVPGPPGFQGEPGP 

QGEPGPPGDRGLKGDNGVGQPGLPGAPGQGGAP 

GPPGLPGPAGLGKPGLDGLPGAPGDKGESGPPG 

VPGPRGEPGAVGPKGPPGVDGVGVPGAAGLPGP 

QGPSGAKGEPGTRGPPGLIGPTGYGMPGLPGPKG 

DRGPAGVPGLLGDRGEPGEDGEPGEQGPQGLGG 

PPGLPGSAGLPGRRGPPGPKGEAGPGGPPGVPGI 

RGDQGPSGLAGKPGVPGERGLPGAHGPPGPTGP 

KGEPGFTGRPGGPGVAGALGQKGDLGLPGQPGL 

RGPSGIPGLQGPAGP1GPQGLPGLKGEPGLPGPPG 

EGRAGEPGTAGP\RGPPGVPGSPG1TGPPG\LPGPP 

GAPGAFDETGIAGLHLPNGGVEGAVLGKGGKPQ 

FGLGELSAHATPAFTAVLTSPLPASGMPVKFDRT 

LYNGHSGYNPATGIFTCPVGGVYYFAYHVHVKG 

TNVWVALYXNNVPATYTYDEYKKGYLDQASG 

GAVLQLRPNDQVWVQMPSDQANGLYSTEYIHSS 

FSGFLLCPT 


3429 


A 


212 


1075 


EGLTGPCERVPFLLGRGPPHGATRAGHRRAVRW 

AGPESLPPLPRSLIMDSPRAGTHQGPLDAETEVG 

ADRCTSTAYQEQRPQVEQVGKQAPLSPGLPAMG 

GPGPGPCEDPAGAGGAGAGGSEPLVTVTVQCAF 

TVALRARRGADLSSLRALLGQALPHQ\AQLGQLS 

YLAPGEDGHWVPIPEEESLQRAWQDAAACPRGL 

QLQCRGAGGRPVLYQVVAQHSYSAQGPEDLGF 

RQGDTVDVLCEVDQAWLEGHCDGRIGIFPKCFV 

VPAGPRMSGAPGRLPRSQQGDQP 


3430 


A 


799 


1989 


INKYINIRKKIKLLSPLPPLWSHLALLQASATKWV 

LTPAAFAGKLLSVFRQPLSSLWRSLVPLFCWLRA 

TFWLLATKRRKQQLVLRGPDETKEEEEDPPLPTT 

PTSVNYHFTRQCNYKCGFCFHTAKTSFVLPLEEA 

KRGLLLLK\EAG\LEKINFSGG\EPFLQDRGEYLGK 

LVRFCKVELRLPSVSIWSNGSLIRERWFQNYGVE 

YLD1LA1SCDSFDEEVNCP\IGRGN\GKKNHVENL 

QKLVRRWCRDYRVPFKINSVINPF^rVEEDMTEQI 

KALNPVRWKVFQCLLIEGENCGEDAVLREAERFV 

IGDEEFERFLERHKEVSCLVPESNQKMKDSYLIL 

DEYMRFLNCRKGRKDPSKS1LDVGVEEAIKFSGF 

DEKMFLKRGGKYIWSKADLKLDW 


3431 


A 


5468 


2146 


ACGFLPGRCHFSTFKQCQEWLSRLSRATARPAKP 

EDLFAFAYHAWCLGLTEEDQHTHLCQPGEHIRC 

RQEAELARMGFDLQNVWRVSHINSNYKLCPSYP 

QKLLVPVW1TDKELENVASFRSWKRIPWVYRH 

LRNGAAIARCSQPEISWWGWRNADDEYLVTSIA 

KACALDPGTRATGGSLSTGNNDTSEACDADFDS 

SLTACSGVESTAAPQKLL1LDARSYTAAVANRAK 

GGGCECEEYYPNCEWFMGMANIHAIRNSFQYL 

RAVCSQMPDPSNWLSALESTKWLQHLSVMLKA 

AVLVANTVDREGRPVLVHCSDGWDRTPQIVALA 

K1LLDPYYRTLEGFQVLVESDWLDFGHKFGDRC 

GHQENVEDQNEQCPVFLQWLDSVHQLLKQFPCL 

FEFNEAFLVKLVQHTYSCLYGTFLANNPCVEREK 

RMYK/RGTCSVWAiLRAGNKNFHNFLYTPSSD 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glotamic Acid, F=Phenylalanine > Glycine, H»Histidine, 
I»]soleucine, K^Lysfne, L^Lcucine, M=Methionine, 
N»Asparaglne, P-Proline, Q»Glutamine, R°Arginlne, S»Serine, 
T°Threonlne, V^Valine, W=Tryptopban, Y-Tyrosine, 
X=Unknown, *=Stop codon,A=possible nucleotide deletion, 
^possible nucleotide insertion 










MVLHPVCHVRALHLWTAVYLPASSPCTLGEEN 

MDLYLSPVAQSQEFSGRSLDRLPKTRSMDDLLS 

ACDTSSPLTRTSSDPNLNNHCQEVRVGLEPWHS 

NPEGSETSFVDSGVGGPQQTVGEVGLPPPLPSSQ 

KDYLSNKPFKSHKSCSPSYKLLNTAVPREMKSNT 

SDPEIKVLEETKGPAPDPSAQDELGRTLDGIGEPP 

EHCPETEAVSALSKVISNKCDGVCNFPESSQNSPT 

GTPQQAQPDSMLGVPSKCVLDHSLSTVCNPPSA 

ACQTPLDPSTDRLNQDPSGSVASISHQEQLSSVP 

DLTHGEEDIGKRGNNRNGQLLENPRFGKMPLEL 

VRKPISQSQISEFSFLGSNWDSFQGMVTSFPSGEA 

TPRRLLSYGCCSKRPNSKQMRATGPCFGGQWAQ 

REGVKSPVCSSHSNGHCTGPGGKNQMWLSSHPK 

QVSSTKPVPLNCPSPVPPLYLDDDGLPFPTDVIQH 

RLRQIEAGYKQEVEQLRRQVRELQMRLDIRHCC 

APPAEPPMD YEDDFTCLKESDG SDTEDFGSDHSE 

DCLSEASWEPVDKKETEVTRWVPDHMASHCYN 

CDCEFWLAKRRHHCRNCGNVFCAGCCHLKLP1P 

DQQLYDPVLVCNSCYEHIQVSRARELMSQQLKK 

PIATASS 


3432 


A 


36 


1873 


MTFFSSVADFIGLDPRIAAWLIDPSDATPSFEDLV 

EKYCEKSITVKVNSTYGNSSRMVNQNVRENLKT 

LYRLTMDLCSKLKDYGLWQLFRTLELPLPILAV 

MESHAIQVNKEEMEKTSALLGARLKELEQEAHF 

VAGERFLITShWQLRElLFGKLKLHLLSQRNSLPR 

TGLQKYPSTVSEALNALRDLHPLPKJILEYRQVH 

KIKSTFVDGLLACMKXGSJSSTWNQTGTVTGRLS 

AKHPMQGISKHPIQITTPKNFKGKEDKILTISPRA | 

MFVSSKGHTFLAADFSQIELRILTHLSGDPELLKL 

FQESERDDVFSTLTSQWKDVPVEQVTHADREQT 

KKWYAWYGAGKERLAACLGVPIQEAAQFLES 

FLQKYKKIKDFARAAIAQCHQTGCWSIMGRRR 

PLPRIHAHDQQLRAQAERQAVNFWQGSAADLC 

KL AMIHVFTA V AA SHTLTARL V AQIHDELLFE VE 

DPQIPECAALVRRTMESLEQVPLKVSLSAGRSWG 

HLVPLQEAWXALRQAHVALSLPATAWLPLGPLP 

APSPHPdFRLHFVCSPRQQWEERTGFQQSIVWPS 

PRSPALYAPGRINPLGLGWPAIPWSKCLCKALKK 

K 


3433 


A 


1481 


476 


IPPKERAPGIRASCLAITAGARPTSYGRVGCEGDV 

RLSPVSPLLAPPDPRLASR WEGRSRMKGKKGIVA 

ASGSETEDEDSMDIPLDLSSSAGSGKRRRRGNLP 

KESVQILRDWLYEHRYNAYPSEQEKALLSQQTH 

LSTLQVCNWFINARRRLLPDMLRKDGKDPNQFTI 

SRRGAKISETSSVESVMGIKNFMPALEETPFHSFT\ 

AGPNPTLGXRPLSAKP/SQSPGSVLARPSVICHTTV 

TAIERLSLSLSCQSVGCGQNT\DIQQIAT\RNLRDS 

SLMYPEDTCKSGPSTNTQSGLFNTPPPTPPDLNQ 

DFSGFQLLVDVALKRAAEMELQAKLTA 


3434 


A 


1720 


1243 


NGPVPPGGSKTKWAGGSAAEGSPRLSPSPGAAQ 

VPALLRGEPRGGAAAGSFWKPLHQHSCGLRPPP/ 

PPD/RLSRLPGKTLSACDRENGARRPLLLGSTSFIP 

IGRRTYASAAEPVGSKAVLVTGCDSGFGFSLAKH 

LHSKGFLVFAGCLMKDKGHDGVKELDSLNSDRL 

RTVQLNVCSSEEVEKV/VGDCPLEPEGP\EKGMW 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to flrst amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=*Aspartic Add, 
E=Glutaroic Acid, ^Phenylalanine, G=G!ycine, H^lstidiue, 
l=Isoleucine, K^Lysine, L^Leucine, M«Metbionioe, 
N=AsDaracine. P^Proline. (^Glutamlne. R= Aral nine, S=Serioe» 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unkoown, *=Stop codon, /=possible nucleotide deletion, 
\ppossible nucleotide insertion 










GLVNNAGISTFGEVEFTSLETYKQVAEVNLWGT 

VRMTKSFLPLIRRAKGRVVN1SSMLGRMANPAR 

SPYCITKFGVEAFSDCLRYEMYPLGVKVSWEPG 

NFIAATSLYSPESIQAIAKKMWEELPEVVRKDYG 

KKYFDEKJAKMETYCSSGSTDTSPVIDAVTHALT 

ATTPYTRYHPMDYYWWLRMQIMTHLPGAISDM 

IYIR 


3435 


A 


842 


3595 


ENQQQMLVAKEQRLHFLKQQERRQQQSISENEK 

LQKLKERVEAQENKLKKIRAMRGQVDYSKIMN 

GNLSAEIERFSAMFQEKKQEVQTAILRVDQLSQQ 

LEDLKKGKLNGFQSYNGKLTGPAAVELKRLYQE 

LQIRNQLNQEQNSKLQQQKELLNKRNMEVAMM 

DKRISELRERLYGKKIQACEKVFLNRVNGTSSPQ 

SPLSTSGRVAAVGPYIQVPSAGSFPVLGDPIKPQS 

LSIASNAAHGRSKSANDGNWPTLKQNSSSSVKP 

VQVAGADWKDPSVEGSVKQGTVSSQPVPFSALG 

PTEKPGIEIGKVPPPIPGVGKQLPPSYGTYPSPTPL 

GPGSTSSLERRKEGSLPRPSAGLPSRQRPTLLPAT 

GSTPQPGSSQQIQQRISVPPSPTYPPAGPPAFPAGD 

SKPELPLTVAIRPFLADKGSRPQSPRKGPQTVNSS 

SIYSMYLQQATPPKNYQPAAHSALNKSVKAVYG 

KPVLPSGSTSPSPLPFLHGSLSTGTPQPQPPSESTE 

KEPEQDGPAAPADGSTVESLPRPLSPTKLTPIVHS 

PLRYQSDADLEALRRKLANAPRPLKKRSS1TEPE 

GPGGPNIQKLLYQRFNTLAGGMEGTPFYQPSPSQ 

DFMVTLADVDNGNTNANGNLEELPPAQPTAPLP 

AEPAPSSDANDNELPSPEPEELICPQTTHQTAEPA 

EDNNNNVATVPTTEQIPSPVAEAPSPGEEQVPPA 

PLPPASHPPATSTNKRTNLKKPNSERTGHGLRVR 

FNPLALLLDASLEGEFDLVQRIIYEVEDPSKPNDE 

GITPLHNAVCAGHHHIVKFLLDFGVNVNAADSD 

GWTPLHCAASCNSVHLCKQLVESGAAIFASTISD 

1ETAADKCEEMEEGYIQCSQFLYGVQEKLGVMN 

KGVAYALWDYEAQNSDELSFHEGDALTILRRKD 

E 


3436 


A 


3 


2604 


GSTHASEKMKTGRSALWTDTGDMSVLNSPRHQ 

SCIMHVDMDCFFVSVGIRNRPDLKGKPVAVTSN 

RGTGRAPLRPGANPQLEWQYYQNKILKGKADIP 

DSSLWENPDSAQANGIDSVLSRAEIASCSYEARQ 

LGIKNGMFFGHAKQLCPNLQAVPYDFHAYKEVA 

QTLYETLAS\YTHNIEAVSCDEALVDITEILAETK 

LTPDEFANAVRMEIKDQTKCAASVGIGSN1LLAR 

MATRKAKPDGQYHLKPEEVDDFIRGQLVTNLPG 

VGHSMESKLASLGIKTCGDLQYMTMAKLQKEF 

GPKTGQMLYRFCRGLDDRPVRTEKERKSVSAEI 

NYGIRFTQPKEAEAFLLSLSEEIQRRLEATGMKG 

KRLTLK1MVRKPGAPVETAKFGGHGICDNIARTV 

TLDQATDNAKIIGKAMLNMFHTMKLNISDMRGV 

GIHVNQLVPTNLNPSTCPSRPSVQSSHFPSGSYSV 

RDVFQVQKAKKSTEEEHKEVFRAAVDLEISSASR 

TCTFLPPFPAHLPTSPDTNKAESSGKWNGLHTPV 

SVQSRLNLSffiVPSPSQLDQSVLEALPPDLREQVE 

QVCAVQQAESHGDKKKEPVNGCNTGILPQPVGT 

VLLQBPEPQESNSDAG1NLIALPAFSQVDPEVFAA 

LPAELQRELKAAYDQRQRQGENSTHQQSASASV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Acid, 
E=Cluta mic Acid, ^Phenylalanine, G=Glycine, H^Histidinc, 
I»I*oleucine, K°Lysine, L=Leuclne, M=Melhionine, 
N=Asparagine, P=Prpline, Q=Glutamine, R=Arginlne, S=Serlne, 
T~Threonine, V=VaUne, W°Tryptophan, Y=Tyrosine, 
X°Unlcnown, «=Stop codon, /"possible nucleotide deletion, 
V=possible nucleotide insertion 










PKNPLLHLKAAVKEKKRNKKKKTIGSPKRIQSPL 
NNKLLNSPAKTLPGACGSPQKLIDOFLKHEGPPA 
EKPLEELSASTSGVPGLSSLQSDPAGCVRPPAPNL 
AGAVEFNDVKTLLREWITTISDPMEEDILQWKY 
CTDLEBEKDLEKLDLVIKYMKRLMQQSVESVWN 
MAFDFILDNVQWLQQTYGSTLKVT 


3437 


A 


32 


4038 


SLLRLLKAQWGSSGAASEPWLGEEGCGFPSTNE 

YPDLEEERATYPQEEDRFLTPGRAQLLWSPWSPL 

DQEEACASRQLHSLASFSTVTAPvRNPLHNPWGM 

ELAASENTDSPSPRPLRPGVTLPPGALTMNTKDT 

TEVAENSHHLKIFLPKKLLECLPRCPLLPPERLRW 

NTNEEIASYLITFEKHDEWLSCAPKTRPQNGSIBL 

YNRKKVKYRKDGYLWKKRKIX3KTTREDHNIKL 

KVQGMECLYGCYVHSSIVPTFHRRCYWLLQNPD 

IVLVHYLNVPALEDCGKGCSPIFCSISSDRREWLK 

WSREELLGQLKPMFHGKWSCGNGTEEFSVEHL 

VQQILDTHPTKPAPRTHACLCSGGLGSGSLTHKC 

SSTKHRIISPKVEPRALTLTSIPHPHPPEPPPLIAPLP 

PELPKAHTSPSSSSSSSSSGFAEPLEIRPSPPTSRGG 

SSRGGTAILLLTGLEQRAGGLTPTRHLAPQADPR 

PSMSLAWVGTEPSAPPAPPSPAFDPDRFLNSPQR 

GQTYGGGQGVSPDFPEAEAAHTPCSALEPAAAL 

EPQAAARGPPPQSVAGGRRGNCFFIQDDDSGEEL 

KGHGAAPPIPSPPPSPPPSPAPLEPSSRVGRGEALF 

GGPVGASELEPFSLSSFPDLMGELISDEAPSIPAPT 

PQLSPALSTiTDFSPEWSYPEGGVKVLITGPWTEA 

AEHYSCVFDHIAVPASLVQPGVLRCYCPAHEVG 

LVSLQVAGREGPLSASVLFEYRARRFLSLPSTQL 

DWLSLDDNQFRMSILERLEQMEKRMAE1AAAGQ 

VPCQGPDAPPVQDEGQGPGFEARVVVLVESMIP 

RSTWKGPERLAHGSPFRGMSLLHLAAAQGYARL 

ETLSQWRSVETGSLDLEQEVDPLNVDHFSCTPL 

MWACALGHLEAAVLLFRWNRQALSIPDSLGRLP 

LSVAHSRGHVRLARCLEELQRQEPSVEPPFALSP 

PSSSPDTGLSSVSSPSELSDGTFSVTSAYSSAPDGS 

PPPAPLPASEMTMEDMAPGQLS SG VPEAPLLLM 

DYEATNSKGPLSSLPALPPASDDGAAPEDADSPQ 

AVDV1PVDMISLAKQIIEATPERIKREDFVGLPEA 

GASMRERTGAVGLSETMSWLASYLNENVDHFPS 

STPPSEL\PFER\GRLGLSLTAPSWAEFLSCIPPVGK 

IGKLIFALLTL\SD\QEQRELYEAARVIQTAFRKYK 

GRRLKEQQEVAAAVIQRCYRKYKQLTWIALKFA 

LYKKMTQAAELIQSKFRSYYEQKRFQQSRRAAV 

LIQQHYRSYRRRPGPPHRTSATLPARNKGSFLTK 

KQDQAARK1N1RFLRRCRHRMRELKQNQELEGLP 

QPGLAT 


3438 


A 


469 


2602 


FGRLLWGTAFKSWKMKAPBPHLILLYATFTQSLK 

VVTKRGSADGCTDWSIDIKKYQVLVGEPVRIKC 

ALFYGYIRTNYSLAQSAGLSLMWYKSSGPGDFE 

EPIAFDGSRMSKEEDSIWFRPTLLQDSGLYACVIR 

N STYCMK VSISLTVGENDTGLC YNSKMKYFEKA 

ELSKSKEISCRDEEDFLLPTREPEILWYKECRTKT 

WRPSIVFKRDTLHREVREDDIGNYTCELKYGGF 

VVRRTTELTVTAPLTDKPPKLLYPMESKLTIQET 

QLGDSANLTCRAFFGYSGDVSPLrYVVMKGEKFIE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

lOCanon 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

Mil I U|fUUUIUg 

to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Acid, 
E^GIutamic Add, ^Phenylalanine, OGIydne, H-HisUdine, 
I=IsoIeudne, K=Lysine, L^Leudne, M=Methionine, ! 
NsAisnarfiffine P=3prnllne 0=Glut&mine. R B Arsininc &=Seriiifc. 
T=ThreoniDc, V=Valine, W=Tryptophao, Y=Tyrosioe, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide Insertion 










DLDENRVWESDIMCILKEHLGEQEVSISLIVDSVEE 

GDLGNYSCYVENGNGRRHASVLLHKRELMYTV 

ELAGGLGAILLLLVCLVTIYKCYKIEIMLFYRNHF 

GAEELDGDNKDYDAYLSYTKVDPDQWNQETGE 

EERFALEILPDMLEKHYGYKLFIPDRDLIPTGTYI 

EDVARCVDQSKRLirVMTPNYVVRRGWSIFELET 

RLRNMLVTGEIKVILIECSELRGIMNYQEVEALK 

HTIKLLTVIKWHGPKCNKLNSKFWKRLOYEMPF 

KRffiPITHEQALDVSEQGPFGELQTVSAISMAAAT 

STALATAHPDLRSTFHNTYHSQMRQKHYYRSYE 

YDVPPTGTLPLTSIGNQHTYCNIPMTLINGQRPQT 

KSSREQNPDEAHTNSAILPLLPRETSISSVIW 


3439 


A 


251 


2037 


GPGNSSILIGGGHLFLIRSCLNLLLLNSKENTEHT 

MAKKVAVIGAGVSGLSSIKCCVDEDLEPTCFERS 

DDIGGLWKFTERGSSLSVMIWPLALSLLRHGGFC 

YSDFPFHEDYPNFMNHEKFWDYLQEFAEHFDLL 

KYIQFKTTVCGITKRPDFSETGQWDWTETEGKQ 

NRAVFDAVMVCTGHFLNPHLPLEAFPGIHKFKG 

QILHSQEYKIPEGFQGKRVLVK3LGNTGGDIAVEL 

SRTAAQVLLSTRTGTWVLGRSSDWGYPYNMMV 

TRRCCSFIAQVLPSRFLNWIQERKLNKRFNHEDY 

GLSITKGKKAKF1VNDELPNCILCGAITMKTSVIE 

FTETSAVFEDGTVEENIDVVIFTTGYTFSFPFFEEP 

LKSLCTKKIFLYKQVFPLNLERATLADGLIGLKGS 

BLSGTELQARWVTRVFKGLCKRPASQKLMMEAT 

EKEOL1KRGVFKDTSKDKFDYIAYMDDIAACIGT 

KPS1PLLFLKDPRLAWEVFFGPCTPYQYR\LMGPG 

KWDGARNAILTQWDRTLKPLKTRIVPDSSKAWP 

SM\SHYLKAWGAPVLLASLLLICK\SSLFLKLVRD 

KLQDRMSPYLVSLWRG 


3440 


A 


1 


3533 


IMPCGSSRLLRGCWTHPNEPVSDLSYFDCIESVM 

ENSKVLGESMAG1SQNAKTGDLPAFGECVGIASK 

ALCGLTEAAAQAAYLVGIFDPNSQAGHQGLVDP 

IQFARANQAIQMACQNLVDPGSSPSQVLSAATTV 

AKHTSALCNACR1ASSKTANPVAKRHFVQSAKE 

VANSTANLVKTEKALDGDFSEDNRNKCRIATAPL 

IEAVENLTAFASNPEFVSIPAQISSEGSQAQEPILV 

SAKPMLESSSYLIRTARSLAINPKDPPTWSVLAG 

HSHTVSDSIKSLITSIRDKAPGQRECDYSIDGINRC 

IRDIEQASLAAVSQSLATRDDISVEALQEQLTSW 

QEIGHLIDPIATAARGEAAQLGHKGTQLASYFEP 

LILAAVGVASKDLDHQQQMTVLDQTKTLAESAL 

QMLYAAKEGGGNPKAQHTHDAITEAAQLMKEA 

VDDIMVTLNEAASEVGLVGGMVDAIAEAMSKL 

DEGTPPEPKGTFVDYQTTVVKYSKAIAVTAQEM 

MTKSVTNPEELGGLASQMTSDYGHLAFQGQMA 

AATAEPEEIGFQIRTRVQDLGHGCIFLVQKAGXAL 

QVCPTDSYTKRELIECARAVTEKVSLVLSALQAG 

NKGTQAC1TAATAVSGIIADLDTTIMFATAGTLN 

AENSETFADHRENILKTAKALVEDTKLLVSGAAS 

TPDKLAOAAOSSAATITOLAEWKLGAASLGSD 

DPETQVVLINA1KDVAKALSDLISATKGAASKPV 

DDPSNfYQLKGAAKVMVTNVTSLLKTVKAVEDE 

ATRGTRALEATIECIKQELTVFQSKDVPEKTSSPE 

ESIRMTKGITMATAKAVAAGNSCRQEDV1ATAN 
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s£Qto 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=Phenylalanine, G=Glycine, H°Hlstidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparogine, P=Proline, Q=Glutamlne, R°>Arginine, S=Serioe, 
T<=Tbreonioe, V=Valine, W^Tryptophan, Y^Oyroslne, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










LSRKAVSDMLTACKQASFHPDVSDEVRTRALRF 

GTECTLGYLDLLEHVLVILQKPTPELKQQLAAFS 

KRVAGAVTELIQAAEAMKGTEWVDPEDPTVIAE 

TELLGAAASIEAAAKKLEQLKPRAKPKQADETL 

DFEEQILEAAKSIAAATSALVKSASAAQRELVAQ 

GKVGSIPANAADDGQWSQGLISAARMVAAATSS 

LCEAANASVQGHASEEKLISSAKQVAASTAQLL 

VACKVKADQDSEAMRRLQAAGNAVKRASDNL 

VRAAQKAAFGKADDDDVWKTKFVGGIAQIIAA 

QEEMLKKERELEEARKKLAQIRQQQYKFLPTEL 

REDEG 


3441 


A 


3 


1584. 


NSARGGVGVRGARAMATVQEKAAALNLSALHS 

PAHRPPGFSVAQKPFGATYVWSS1INTLQTQVEV 

KKRRHRLKRHNDCFVGSEAVDVIFSHLIQNKYF 

GDVDIPRAKVVRVCQALMDYKVFEAVPTKVFG 

KDKKPTFEDSSCSLYRFTTIPNQDSQLGKENKLY 

SPARYADALFKSSDIRSASLEDLWENLSLKPANS 

PHVN1STTLSPQVINEVWQEETIGRLLQLVDLPLL 

DSLLKQQEAVPKIPQPKRQSTMVNSSNYLDRGIL 

KAYSDSQEDEWLSAAIDCLEYLPDQMWEISRSF 

PEQPDRTDLVKELLFDAIGRYYSSREPLLNHLSD 

VHNG1AELLVNGKTE1ALEATQLLLKLLDFQNRE 

EFRRLLYFMAVAANPSEFKLQKESDNRMVVKRI 

FSKAIVDNKNLSKGKTDLLVLFL\MDHQKDVFKI 

PGTL\HK1VS\VK\LMAIQNGRDPNRDAGYIYCQR1 

DQRDYSNITEKTT1DELLYLLKTLDEDSKLSAKE 

KKK\LLGQFYKCHPDIFIEHFGD 


3442 


A 


160 


822 


SPASGHCRLNG A AV AMFGCL VAGRLVQTAAQQ " 

VAEDKFVFDLPDYESINHVWFMLGTIPFPEGMG 

GSVYFSYPDSNGMPVWQLLGFVTNGKPSAIFKIS 

GLKSGEGSQHPFGAMNIVRTPSVAQIGISVELLDS 

MAQQTPVGNAAVSSVDSFTQFTQKMLDNFYNF 

ASSFAVSQA'PDDTQ/RPSEMFIPANVVXKWYENF 

QRRTSTEPSLLEN1IWIKINF 


3443 


A 


3 


1373 


SWHVRRRWLEATMAGGMKVAVSPAVGPGPWG 

SGVGGGGTVRLLLILSGCLVYGTAETDVNWML 

QESQVCEKRASQQFCYTNVLIPQWHDIWTRIQIR 

VNSSRLVRVTQVENEEKLKELEQFSIWNFFSSFL 

KEKLNDTYVNVGLYSTKTCLKVEUEKDTKYSVI 

VIRRFDPKLFLVFLLGLMLFFCGDLLSRSQIFYYS 

TGMTVGr/ASL\LniFILSKFMPKKSPIYVILVGGW 

SFSLYLIQLVFKNLQEIWRCYWQYLLSYVLTVGF 

MSFAVCYKYGPLENERSINLLTWTLQLMGLCFM 

YSGIQIPHIALAIIIIALCTKNLEHPIQWLYITCRKV 

CKGAEKPVPPRLLTEEEYRIQGEVETRKALEELR 

EFCNSPDCSAWKTVSRIQSPKRFADFVEGSSHLT 

PNEVSVHEQEYGLGSIIAQDEIYEEASSEEEDSYS 

RCPAITQNNFLT 


3444 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSI1FANY1ARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEA1LQNSPDAKIFCLVHKMD 

LVQEDQRDL1FKEREEDLRRLSRPLECSCFRTSIW 
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SEQU) 
NO: 


Metbod 


Predicted 
beginning 
nucleotide 

Inrnf inn 

corresponding 
to first amino . 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaolne OCystelne, D=Aspartic Acid, 
E^GIutaralc Add, ^Phenylalanine, OCIycine, H=Histidine, 
I=Isoitucine, K=Lysine, L^Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Vaiine, W"=Tryptophan, Y°Tyrosine, 
X=Unknown, *=Stop codon, A=possibIe nucleotide deletion, 
\pposslble nucleotide insertion 










DETLYKAWSSIVYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDEFTSN 

TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3445 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

NIRSIIFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETLYKAWSSIVYQL1PNVQQLEMNLRNFAE1IE 

ADEVLLFERATFLVISHYQCKEQRDAURFEK1SN1 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMVVMSDPSBPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3446 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPGXGSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSnFANYlARDTRRLGATILDRJHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDL1FKEREEDLRRLSRPLECSCFRTSIW 

DETLYKAWSSrVYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEK1SNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMVVMSDPSIPSAATLIN1RNARKHFEKLERV 

DGPKQCLLMR 


3447 


A 


1 


2930 


VLLGPLWDKLSTADHPVIVTMASKRKSTTPCMIP 

VKTVVLQDASMEAQPAETLPEGPQQDLPPEASA 

ASSEAAQNPSSTDGSTLANGHRSTLDGYLYSCK 

YCDFRSHDMTQFVGHMNSEHTDFNKDPTFVCSG 

CSFLAKTPEGLSLHNATCHSGEASFVWNVAKPD 

NHWVEQSIPESTSTPDLAGEPSAEGADGQAEIIIT 

KTP1MK1MKGKAEAKKIHTLKENVPSQPVGEALP 

KLSTGEMEVREGDHSFINGAVPVRQASASSAKN 

PHAANGPLIGTVPVLPAGIAQFLSLQQQPPVHAQ 

HHVHQPLPTAKALPKVM1PLSSIPTYSAAMDSNS 

FLKNSFHKFPYPTKAELCYLTVyTKYPEEQLKIW 

FTAQRLKQGISWSPEEIEDARKKMFNTVIQSVPQ 

PTITVLNTPLVASAGNVQHLIQAALPGHVVGQPE 

GTGGGLLVTQPLMANGLQATSSPLPLTVTSVPK 

QPGVAPINTVCSNTTSAVKVVNAAQSLLTACPSI 

TSQAFLDASIYKNKKSHEQLSALKGSFCRNQFPG 

QSEVEHLTKVTGLSTREVRKWFSDRRYHCRNLK 

GSRAMIPGDHRSIIIDSVPEVSFSPSSKVPEVTCIPT 

TATLATHPSAKRQSWHQTPDFTPTKYKERAPEQ 

LRALESSFAQNPLPLDEELDRLRSETKMTRREIDS 

WFSERRKKVNAEETKKAEENASQEEEEAAEDEG 

GEEDLASELRVSGENGSLEMPSSHILAERKVSPIK 

INLKNLRVTEANGRNEIPGLGACDPEDDESNKLA 

EQLPGKVSCKKTAQQRHLLRQLFVQTQWPSNQD 

YDSIMAQTGLPRPEWRWFGDSRYALKNGQLK 

WYEDYKRGNFPPGLLVIAPGNRELLQDYYMTHK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

pcputic 

sequence 


Predicted end 

nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 


Amino acid sequence (A=Alaniue C=Cysteine, D=Aspartlc Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glydne, H»Histidine, 
I=Isoleudne, K=Lyslne, L=Leuci ne, M=M ethionine, 
N=Asparagine, P=Proline, Q=Glutamlne, R=Arglnint, S=Serine, 
^Threonine, V=Vallne, W=Tryptopban, Y=Tyroslne, 
X=Unltnown, *=Stop codon, ^possible nucleotide deletion, 
V=po5sible oudeotide insertion 










MLYEEDLQNLCDKTQMSSQQVKQWFAEKMGEE 

TRAVADTGSEDQGPGTGELTAVHKGMGDTYSE 

VSENSESWEPRVPEASSEPFDMSSPQAGRQLETD 


3448 


A 


2 


1324 ' 


FVARAEKGFRTREAHLLQVAGVGTGLQNGASLS 

GLASGVMAQRAFPNPYADYNKSLAEGYFDAAG 

RLTPEFSQRLTNKIRELLQQMERGLKSADPRDGT 

GYTGWAG1AVLYLHLYDVFGDPAYLQLAHGYV 

KQSLNCLTKRSITFLCGDAGPLAVAAVLYHKMN 

NEKQAEDC1TRL1HLNK1DPHAPNEMLYGPJGYIY 

ALLFVNKNFGVEKIPQSHIQQICETILTSGENLAR 

KRNFTAKSPLMYEWYQEYYVGAAHGLAGIYYY 

LMQPSLQVSQGKLHSLVKPSVDYVCQLKFPSGN 

YPPCIGDNRDLLVHWCHGAPGVIYML1QAYKVF 

R/EREKYLC\DA YQC ADVI WQYGLLKKGYGLC Y\ 

GSAGNAYAFLTLYNLTQDMKYLYRACKFAEWC 

LEYGEHGCRTPDTPFSLFEGMAGTIYFL\ADLLFP 

TKARVFPAFEL 


3449 


A 


3 


2389 


SRHVTGAARSPSRAGPSDPPAMGDEDDDESCAV 

ELRITEANLTGHEEKVSVENFELLKVLGTGAYGK 

VFLVRKAGGHDAGKLYAMKVLRKAALVQRAK 

TQEHTRTERSVLELVRQAPFLVTLHYAFQTDAKL 

HLILDYVSGGEMFTHLYQRQYFKEAEVRVYGGE 

1VLALEHLHKLGIIYRDLKLENVLLDSEGH1VLTD 

FGLSKEFLTEEKERTFSFCGTIEYMAPEIIRSKTGH 

GKAVDWWSLGILLFELLTGASPFTLEGERNTQAE 

VSRRILKCSPPFPPRIGPVAQDLLQRLLCKDPKKR 

LGAGPQGAQEVRNHPFFQGLDWVALAARKIPAP 

FRPQIRSELDVGVNFAEEFTRLEPVYSPPGQ\PPPG 

DPRIFQGYSFVAPSILFDHNNAVMTDGLEAPGAG 

DRPGRAAVARSAMMQDSPFFQQYELDLREPALG 

QGSFSVCRRCRQRQSGQEFAVKILSRRLEANTQR 

EVAALRLCQSHPNWNLHEVHHDQLHTYLVLEL 

LRGGELLEHIRKKRHFSESEASQILRSLVSAVSFM 

HEEAGWHRDLKPENILYADDTPGAPVKUDFG/F 

SPRLRPQSPGVPMQTPSFTLQYAAPELLAQQGYD 

ESCDLWSLGVILYVMMLSGQAPFQGASGQGGQS 

QAAEIMCKIREGRFSLDGEAWQGVSEEAKELVR 

GLLTVDPAKRLKLEGLRGSSWLQDGSARSSPPLR 

TPDVLESSGPAVRSGLNATFMAFNRGKREGFFLK 

SVENAPLAKRRKQKLRSATASRRGSPAPANPGR 

APVASKGAPRRANGPLPPS 


3450 


A 


201 


1705 


KGTEMNKSRWQSRRRHGRRSHQQNPWFRLRDS 

EDRSDSRAAQPAHDSGHGDDESPSTSSGTAGTSS 

VPELPGFYFDPEKKRYFRLLPG HNNCNPLTKESIR 

QKEMESKRLRLLQEEDRRKKIARMGFNASSMLR 

KSQLGFLNVTNYCHLAHELRLSCMERKKVQIRS 

MDPS ALASDRFNLIL ADTN SDRLFTVND VTVGG S 

KYGIINLQSLKTPTLKVFMHENLYFTNRKVWSV 

CWASLNHLDSHILLCLMGLAETPGCATLLPASLF 

VNSHPAGIDRPG\MLCSFPJPGAWSCAWSLNIQA 

NNCFSTGLSRRVLLTNVVTGHRQSFGTNSDVLA 

QQFALMAPLLFNGCRSGEIFAIDLRCGNQGKGW 

KATRLFHDS A VTS VRILQDEQ YLMA SDMAGKK 

LWDLRTTKCVRQYEGHVNEYAYLPLHVHEEEG1 

LVAVGQDCYTRIWSLHDARLLRTIPSPYPASKAD 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location ■ 
corresponding 
to first amino . 
add residue of 
peptide 
sequence 


Predicted end 

nucleotide 

location 

cur r c£(jvuuiijg 

to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D»Aspartic Acid, 
E=Glutamic Add, F=PnenyIa)anine, G=€lycine, H«Histidine, 
J=Isoleudne, K^Lysine, L^Lcudne, M=Metniooine, 

T=Threonine, V=Valine, W=Try ptopha o, Y=Tyrosine, 
X=Uoknown, *=S»op codoo, /"possible nucleotide deletion, 
V=possible nucleotide insertion 










IPSVAFSSRLGGSRGAPGLLMAVGQDLYCYSYS 


3451 


A 


19 


6033 


LLSAMLSHGAGLALWITLSLLQTGLAEPERCNFT 

LAESKASSHSVSIQWRILGSPCNFSLIYSSDTLGA 

ALCPTFWDNTTYGCNLQDLQAGTIYNFKIISLDE 

ERTWLQTDPLPPARPGVSKEKTTSTGLHVWWT 

PSSGKVTSYEVQLFDENNQKIQGVQIQESTSWNE 

YTFFNLTAGSKYNIAITAVSGGKRSFSVYTNGST 

VPSPVKDIGISTKANSLLISWSHGSGNVERYRLM 

LMDKGILVHGGVVDKHATSYAFHGLSPGYLYNL 

TVMTEAAGLQNYRWKLVRTAPMEVSNLKVTND 

GSLTSLKVKWQRPPG\NVDSYN1TLSHKGTIKESR 

VLAPW1T\ETHFKELVPGRLY\QVTCSAVSLGELS 

AQKM\AVGRTFPDKVANLEANNNGRMRSLWS 

WSPPAGDWEQYRILLFNDSVVLLNITVGKEETQ 

YVMDGTGLVPGRQYEVEVIVESGNLKNSERCQG 

RTVPLAVLQLRVKHANETSLSIMWQTTVAEWEK 

YIISLADRDLLLDKSLSKDAKEFTFTDLVPGRKY 

MATVTSISGDLKNSSSVKGRTVPAQVTDLHVAN 

QGMTSSLFTNWTQAQGDVEFYQVLLIHENVVIK 

NESISSETSRYSFHSLKSGSLYSWVTTVSGGISSR 

QVV\^GRTVPSSVSGVTVNNSGRNDYLSVSWLL 

APGDVDNYEVTLSHDGKWQSLVIAKSVRECSF 

SSLTPGRLYTVTITTRSGKYENHSFSQERTVPDKV 

QGVSVSNSARSDYLRVSWVHATGOFDHYEVTIK 

NKNNFIQTKSIPKSENECVFVQLVPGRLYSVTVT 

TKSG Q YE ANEQGN G RTIPEP V KDLTLRNRSTEDL 

HVTWSGANGDVDQYEIQLLFNDMKVFPPFHLVN 

TATEYRFTSLTPGRQYKILVLTISGDVQQSAFIEG 

FTVPSAVKNIHISPNGATDSLTVNWTPGGGDVDS 

YTVSAFRHSQKVDSQTBPKHVFEHTFHRLEAGEQ 

YQIM1ASVSGSLKNQINWGRTVPASVQGVIADN 

AYSSYSLIVSWQKAAGVAERYDILLLTENGILLR 

NTSEPATTKQHKFEDLTPGKKYKIQILTVSGGLFS 

KEAQTEGRTVPAAVTDLRITENSTRHLSFRWTAS 

EGELSWYNIFLYNPDGNLQERAQVDPLVQSFSFQ 

NLLQGRMYKMVIVTHSGELSNESFIFGRTVPASV 

SHLRGSNRNTTDSLWFNWSPASGDFDFYELILYN 

PNGTKKENWKDKDLTEWRFQGLVPGRKYVLW 

WTHSGDLSNKVTAESRTAPSPPSLMSFADIANT 

SLAITWKGPPDWTDYNDFELQWLPRDALTVFNP 

YNNRKSEGRIVYGLRPGRSYQFNVKTVSGDSWK 

TYSKPIFGSVRTKPDKIQNLHCRPQNSTAIACSW1 

PPDSDFDGYSDECRKMDTQEVEFSRKLEKEKSLL 

NIMMLVPHKRYLVSIKVQSAGMTSEVVEDSTIT 

MIDRPPPPPPHmVNEKDVLISKSSINFTVNCSWFS 

DTNGAVKYFTWVREADGSDELKPEQQHPLPSY 

LEYRHNASIRVYQTNYFASKCAENPNSNSKSFNI 

KLGAEMESLGGKCDFTQQKFCDGPLKPHTAYRI 

SIRAFTQLFDEDLKEFTKPLYSDTFFSLPITTESEP 

LFGAIEGVSAGLFLIGMLVAWALLICRQKVSHG 

RERPSARLSIRRDRPLSVHLNLGQKGNRKTSCPIK 

INQFEGHFMKLQADSNYLLSKEYEELKDVGRNQ 

SCDIALLPENRGKNRYNNILPYDATRVKLSNVDD 

DPCSDYINASYIPGNNFRREYrVTQGPLPGTKDDF 

WKMVWEQNVHNTVMVTQCVEKGRVKCDHYW 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glyeine, H=Histidine, 
I=lso!euclne, K=Lysine, L«=Leucine, M»Methiooine, 
N=Asparagine, P=Proline, Q=Glulamioe, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y<=Tyrosine, 
X=Unknown, *=Stop codon, /"possible nucleotide deletion, 
\=possible nucleotide insertion 










PADQDSLYYGDLILQMLSESVLPEWTIREFKICGE 

EQLDAHRLIRHFHYTVWPDHGVPETTQSLIQFVR 

TVRDYINRSPGAGPTVVHCSAGVGRTGTFIALDR 

ILQQLDSKDSVDIYGAVXHDLRLHRVHMVQTEC 

QYVYLHQCVRDVLRARKLRSEQENPLFPIYENV 

NPEYHRDPVYSRH 


3452 


A 


63 


1073 


FFRSSSDNGSPIRQYE/HSTPAHQGPVMGLEGKS/ 

AKNSQLRIVLVGKTGAGKSATGNSILGRKVFHSG 

TAAKS1TKKCEKRS S SWKETELVV VDTPGDFDTE 

VPNAETSKE1IRCILLTSPGPHALLLWPLGRYTEE 

EHKATEKILKMFGERARSFMILIFTRKDDLGDTN 

LHDYLREAPEDIQDLMD1FGDRYCALNNKATGA 

EQEAQRAQLLGL1QRWRENKEGCYTNRMYQR 

AEEEIQKQTQAMQELHRVELEREKARIREEYEEK 

1RKLEDKVEQEKRKKQMEKKLAEQEAHYAVRQ 

QRARTEVESKDGBLELIMTALQIASFILLRLFAED 


3453 


A 


2674 


514 


GPITFLKKKAKMKDMPLRIHVLLGLAITTLVQAV 

DKKVDCPRLCTCEIRPWFTPRSIYMEASTVDCND 

LGLLTFPARLPANTQILLLQTNN1AKIEYSTOFPV 

hILTGLDLSQNNLSSVTNINGKKMPQLLSVYLEEN 

KLTELPEKCLSELSNLQELYINHNLLSTISPGAFIG 

LHNLLRLHLNSNRLQMINSKWFDALPNLEILMIG 

ENPIIRIKDMNFKPLINLRSLVIAGINLTEIPDNAL 

VGLENLESISFYDNRLIKVPHVALQKVVNLKFLD 

LNKNPINRJRRGDFSNMLHLKELGINNMPELISID 

SLAVDNLPDLRKIEATNNPRLSYIHPNAFFRLPKL 

ESLMLNSNALSALYHGT1ESLPNLKEISIHSNPIRC 

DCVIRWMNMNKTN1RFMEPDSLFCVDPPEFQGQ 

NVRQVHFRDMMEICLPL1APESFPSNLNVEAGSY 

VSFHCRATA\EPQPEIYW1TPSGQKLLPNT\LTDKF 

YVHSEGTLDINGVTPKEGGLYTCIATNLVGADLK 

SVMIKVDGSFPQDNNGSLNIKIRDIQANSVLVSW 

KASSKILKSSVKWTAFVKTENSHAAQSARIPSDV 

KVYNLTHLNPSTEYKlCnDIPTIYQKNRKKCVNVT 

TKGLHPDQKEYEKNNTTTLMACLGGLLGIIGVIG 

LISCLSPEMNCDGGHSYVRNYLQKPTFALGELYP 

PLINLWEAGKEKSTSLKVKATVIGLPTNMS 


3454 


A 


1844 


244 


ERYLFATY V A PSATLDIGLQQEKKKEIYMKIQPP 

FEDLFDTAEEYILLLLLEPWTKMVKSDQIAYKKV 

ELVEETRQLDSTYFRKLQALHKETFSKKAEDTTC 

EIGTG1LSLSNVSKRTEYWDNVPAEYKHFKFSDL 

LNNKLEFEHFRQFLETHSSSMDLMCWTDIEQFRR 

1TYRDRNQRKAKSIYIKNKYLNKKYFFGPNSPAS 

LYQQNQVMHLSGGWGKILHEQLDAPVLVEIQK 

HVQNRLENVWLPLFLASEQFAARQKIKVQMKDI 

AEELLLQKAEKKIGVWKPVESKW1SSSCKIIAFRK 

ALLNPVTSRQFQRFVALKGDLLENGLLFWQEVQ 

KYKDLCHSHCDESVIQKKITTTINCFINSSIPPALQI 

DIPVEQAQKIEBHRKELGPYVFREAQMTFLGVMF 

KFWPQFCEFRKNLTDENIMSVLERRQEYNKQKK 

KLAVL/QNDEKSGKDGIKQYANTSVPAIKTALLS 

DSFLGLQPYGRQPTWCYSKYIEALEQERILLKIQE 

ELEK\SCLQACNLSQILRLALQLCL 


3455 


A 


228 


3330 


APTAQAMMSFGGADALLGAPFAPLHGGGSLHY 
ALARKGGAGGTRSAAGSSSGFHSWTRTSVSSVS 
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NO: 


Metnod 


Predicted 
beginning 
nucleotide 

corresponding, 
to first amino . 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alaoine C=Cysteine. D=Aspartic Acid, 
E=Clutoroic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=lsoltuctne, K=Lyslne, L»Leucine, M=Methionine, 
N=Asparaglne, P=Proline, Q=Glutamine, R=Arglnine, S=Serine, 
T-Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










ASPSRPRGAGAASSTDSLDTLSNGPEGCMVAVA 

TSRSEKEQLQALNDRFAGYIDKVRQLEAHNRSLE 

GEAAALRQQQAGRSAMGELYEREVREMRGAVL 

RLGAARGQLRLEQEHLLEDIAHVRQRLDDEARQ 

REEAEAAARALARPAQEAEAARVDLQKKAQAL 

QEECGYLRRHHQEEVGELLGQIQGSGAAQAQM 

QAETRDALKCDVTSALREIRAQLEGHAVQSTLQ 

SEEWFRVRLDRLSEAAKVNTDAMRSAQEEITEY ' 

RRQLQARTTELEALKSTKDSLERQRSELEDRHQA 

DIASYQEAIQQLDAELRNTKWEMAAQLREYQDL 

LNVKMALDIEIAAYRKLLEGEECRIGFGPIPFSLP 

EGLPKIPSVSTHIKVKSEEKIKWEKSEKETVIVEE 

QTEETQVTBEVTEEEDKEAKEEEGKEEEGGEEEE 

AEGGEEETKSPPAEEAASPEKEAKSPVKEEAKSP 

AEAKSPEKEEAKSPAEVKSPEKAKSPAKEEAKSP 

PE\AKSPEKDGKQNFQAEVKSPEKAKSPAKEEAK 

SPAEAKSPEKAKSPVKEEAKSPAEAKSPVKEEAK 

SPAEVKSPEKAKSPTKEE\AKSPEKAKSPEKAKSP 

EKEEAKSPEKAKSPVKAEAKSPEKAKSPVKAEA 

KSPEKAKSPVKEEAKSPEKAKSPVKEEAKSPEKA 

KSPVKEEAKTPEKAKSPVKEEAKSPEKAKSPEKA 

KTLDVKSPEAKTPAKEEARSPADKFPEKAKSPVK 

EEVKSPEKAKSPLKEDAKAPEKEIPKKEEVKSPV 

KEEEKPQEVKVKEPPKKAEEEKAPATPKTEEKK 

DSKKEEAPKKEAPKPKVEEKKEPAVEKPKESKV 

EAKKEEAEDKKKVPTPEKEAPAKVEVKEDAKPK 

EKTEVAKKEPDDAKAKEPSKPAEKKEAAPEKKD 

TKEEKAKKPEEKPKTEAKAKJEDDKTLSKEPSKP 

KAEKAEKSSSTDQKDSKPPEKATEDKAAKGK 


3456 


A 


258 


1463 


YLSFIPGHASKSAPMNGHCFAENGPSQKSSLPPLL 

IPPSENLGPHEEDQVVCGFKKLTVNGVCASTPPL 

TPIKNSPSLFPCAPLCERGSRPLPPLPISEALSLDDT 

DCEVEFLTSSDTDFLLEDSTLSDFKYDVPG\RRSF 

RGCGQINYAYFDTPAVSAADLSYVSDQNG\GVP 

DPNPPPPQTHRRLRRSHSGPAGSFNKPAIRISNCC1 

HRASPNSDEDKPEVPPRVPIPPRPVKPDYRRWSA 

EVTSSTYSDEDRPPKVPPREPLSPSNSRTPSPKSLP 

SYLNGVMPPTQSFAPDPKYVSSKALQRQNSEGS 

ASKVPCELPIIENGKKVSSTHYYLLPERPPYLDKY 

EKFFREAKKKNGGAQIQPLPADCG1SSATEKPDS 

KTKMDLGGHVKRKHLSYVGTP 


3457 


A 


2 


4869 


FILSSSSSASSEHFHHHYSFGNWWPGSFKGHRMS 

LPFYQRCHQHYDLSYRNKDVRSTVSHYQREKKR 

SAVYTQGSTAYSSRSSAAHRRESEAFRRASASSS 

QQQASQHALSSEVSRKAASAYDYGSSHGLTDSS 

LLLDDYSSKLSPKPKRAKHSLLSGEEKENLPSDY 

MVPIFSGRQKHVSGITDTEEERIKEAAAYIAQRNL 

LASEEGITTPKQSTASKQTTASKQSTASKQSTASK 

QSTASRQSTASRQSWSKQATSALQQEETSEKKS 

RKVVIRGKAERLSLRKTLEETETYHAKLNEDHLL 

HAPEFIIKPRSHTVWEKENVKLHCSIAGWPEPRV 

TWYKNQVPINVHANPGKYIIESRYGMHTLEINAC 

DFEDTAQYRASAMNVKGELSAYASVWKRYKG 

EFDETRFHAGASTMPLSFGVTPYGYASRFEIHFD 

DKFDVSFGREGETMSLGCRVVITPEIKHFQPE1Q 
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SEQIO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine ^Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanioe, G=Glycine, H=HUtidine, 
Msoleucine, K=Lyslne, L<=Leucite, M=Methionlne, 
N-=Asparagine, P=Proline, Q=Clutaraine, R<=Arginine, S=Serlne, 
T=Thrconine, V=Valine, W=Tryptopnan, Y=Tyroslne, 
X=l)nknown, *=Stop codon, /^possible nucleotide deletion, 
V-possible nucleotide insertion 










WYRNGVPLSPSKWVQTLWSGERATLTFSHLNKE 

DEGLYTTRVRMGEYYEQYSAYVFVRDADAEIEG 

APAAPLDVKCLEANKDYfflSWKQPAVDGGSPIL 

GYFIDKCEVGTDSWSQCNDTPVKFARFPVTGLIE 

GRS YIFRVRA VNKMG I GFPSRV SEP V AALDPAEK. 

ARLKS/PPLSTLDWRVIVTEEEPSEGIVPGPPTOLS 

VTEATRSYWLSWKPPGQRGHEGIMYFVEKCEA 

GTENWQRVNTELPVKSPRFALFDLAEGKSYCFR 

VRCSNSAGVGEPSEATEVTWGDKLDIPKAPGK1 

IPSRNTDTSVWSWEESKDAKELVGYYIEANVA 

GSGKWEPCNNNPVKTHRFTCHGLVTGQSYIFRV 

RAVNAAGLSEYSQDSEAIEVKAAIAPPSPPCDITC 

LESFRDSMVLGWKQPDKIGGAEITGYYVNYREV 

IDGVPGKWREANVKAVSEEAYKISNLKENMVY 

QFQVAAMNMAGLGAPSAVSECFKCEEWTIAVP 

GPPHSLKCSEVRKDSLVLQWKPPVHSGRTPVTG 

YFVDLKEAKAKEDQWRGLNEAAIKNVYLKVRG 

LKEGVSYVFRVRAINQAGVGKPSDLAGPVVAET 

RPGTKEWVNVDDDGVISLNFECDKMTPKSEFS 

WSKDYVSTEDSPRLEVESKGNKTKMTFKDLGM 

DDLGIYSCDVTDTDGIASSYLIDEEELKRLLALSH 

EHKFPTVPVKSELAVEILEKGQVRFAWMQAEKLS 

GNAKV>mR^KGIFEGPKYKMHIDRNTGIIEMF 

MEKLQDEDEGTYTFQLQDGKATNHSTWLVGD 

VFKKLQKEAEFQRQEWIRKQGPHFVEYLSWEVT 

GECNVLLKCKVANDCKETH1VWYKDEREISVDE 

KHDFKDGICTLLITEFSKKDAG1YEVILKDDRGK 

DKSRLKLVDEAFKELMMEVCKKIALSATDLKIQ 

STAEGIQLYSFVTYYVEDLKVNWSHNGSAIRYSD 

RVKTGVTGEQIWLQINEPTPNDKGKYVMELFDG 

KTGHQKTVDLSGQAYDEAYAEFQRLKQAAIAEK 

NRARVLGGLPDVVTIQEGKALNLTCNVWGDPPP 

EVSWLKNEKALASDDHCNLKFEAGRTAYFTING 

VSTADSGKYGLWKNKYGSETSDFTVSVFIPEEE 

ARMAALESLKGGKKAK 


3458 


A 


3963 


827 


LSRSSSDNNTNTLGRNVMSTATSPLMGAQSFPNL 

TTPGTTSTVTMSTSSVTSSSNVATATTVLSVGQS 

LSNTLTTSLTSTSSESDTGQEAEYSLYDFLDSCRA 

STLLAELDDDEDLPEPDEEDDENEDDNQEDQEY 

EEVMDLRRPSLQRRAGSRSDVTHHAVTSQLPQVP 

AGAGSRPIGEQEEEEYETKGGRRRTWDDDYVLK 

RQFSALVPAFDPRPGRTNVQQTTDLEIPPPGTPHS 

ELLEEVECTPSPRLALTLKVTGLGTTREVELPLTN 

FRSTIFYYVQKLLQLSCNGNVKSDKLRRJWEPTY 

TIMYREMKDSDKEKENGKMGCWSffiHVEQYLG 

TDELPKNDL1TYLQKNADAAFLRHWKLTGTNKS 

IRKNRNCSQLIAAYWDLG\EHGTK\SGLNQGAIST 

LQSSDILNLTKEQPQAKAGNGQNSCGVEDVLQL 

LRILYTVASDPYSRISQEDGDEQPQFTFPPDEFTS/ 

KKITTKILQQIEEPLALASGALPDWCEQLTSKCPF 

LIPFETRQLYFTCTAFGASRAIVWLQNRREATVE 

RTRTTSSVRRDDPGEFRVGRLKHERVKVPRGESL 

MEWAENVMQIHADRKSVLEVEFLGEEGTGLGPT 

LEFY AL V AAEFQRTDL G A WL CDDNFPDDESRHV 

DLGGGLKPPGYYVQRSCGLFTAPFPQDSDELER1 
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SEQ ID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alan!ne OCysteine, D=Aspart!c Acid, 
E=Clutamic Acid, F=Pbtnylalanlne, G=Glycine, H=Histidine, 
l=Isolcucinc, KpLysine, IHLeucint, M=Methionine, 
N=Asparagine, P=Prolinc, Q°*Glutamlne, R=Arginint, S^Serine, 
T=Tbreonine, V=Valioe, W-Tryptophan, Y=Tyroslne, 
X=Unhnown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










TKLFHFLGIFLAKCIQDNRLVDLPISKPFFKLMCM 

GDIKSNMSKLIYESRGDRDLHCTESQSEASTEEG 

HDSLSVGSFEEDSKSEFILDPPKPKPPAWFNGILT 

WEDFELVNPHRARFLKEIKDLAIKRRQILSNKG L 

SEDEKKIKLQELVLKNPSGSGPPLSIEDLGLNFQF 

CPSSRIYGFTAVDLKPSGEDEMITMDNAEEYVDL 

MFDFCMHTGlQKQMEAFRDGFNKVFPMEKLSSF 

SHEEVQMILCGNQSPSWAAEDIINYTEPKLGYTR 

DSPGFLRFVRVLCGMSSDERKAFLQFTTGCSTLP 

PGGLANLHPRLTVVRKVDATDASYPSVNTCVHY 

LKLPEYSSEEIMRERLLAATMEKGFHLN 


3459 


A 


88 


603 


SCGPRGLASLGLGFSGRCDDQNKGRSVDGPEAQA 

EACSGERTyQELLVNQNPIAQPLASRRLTRKLYK 

C1KKAVKQKQIRRGVKEVQKFVNKGEKGIMVLA 

GDTLP1EVYCHLPVMCEDRNLPYVYIPSKTDLGA 

AAGSKRPTCVIMVKPHEEYQEAYDECLEEVQSL 

PLPL 


3460 


A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKKRKE 

EERKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPDCLGMAKITQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDVVAPKPPIEPEEEK 

TLKKDEEN\DSKAPPHELTEEEKQQE,HSEEFLSFF 

DHSTR1VERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YP\ELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLWGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NVVGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSKAGISEMFEGHQGPITGIHCHAA 

VGAVDFSHLYVTSSFDWTVKXWTTKNNKPLYSF 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL ! 

WNLNNDTEVFTASISVEGNPALNRVRWTHSGRE 

IAVGDSEGQFVIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRIPA 


3461 


A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKKRKE 

EERKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPlKLGMAKrrQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDVVAPKPPIEPEEEK 

TLKKDEENVDSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YP\ELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLVVGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NWGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSKAGISEMFEGHQGPITGIHCHAA 

VGAVDFSHLYVTSSFDWTVKLWTTKNNKPLYSF 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNLNNDTEVPTASISVEGNPALNRVRWTHSGRE 

IAVGDSEGQIVIYDVGEQ1AVPRNDEWARFGRTL 

AEINANRADAEEEAATRIPA 
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SEQiD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=>Alanine OCysteine, D=Aspartic Add, 
^Glutamic Acid, ^Phenylalanine, G°Glycine, H°Histidine, 
I°Isoleudnc, K°Lysine, L= Leucine, [^Methionine, 
N=Asparagine, P=Proiine, Q=Glutamine, R=Arginine, S=Serine, 
T~Tbreonlne, V=Vaiine, W=Tryptophao, Y^Tyroslne, 
X=Unknown, *=3top codon, possible nucleotide deletion, 
^possible nucleotide insertion 


3462 


A 


2 


2643 


TAPEFSRSTHASAHASVARVLRNREIAQLKKEQR 

RQEFQIRALESQKRQQEMVLRRKTQEVSALRRL 

AKPMSERVAGRAGLKPPMLDSGAEVSASTTSSE 

AESGARSVSSIVRQWNRKINHFLGDHPAPTVNGT 

RPARKKFQKKGASQSFSKAARLKWQSLERRIIDI 

VMQRMTIVNLEADMERLIKKREELFLLQEALRR 

KRERLQAESPEEEKGLQELAEEIEVLAANIDYIND 

GITDCQAnVQLEETKEELDSTDTSWISSCSLAE 

ARLLLDNFLKASIDKGLQVAQKEAQIRLLEGRLR 

QTDMAGSSQNHLLLDALREKAEAHPELQALIYN 

VQQENGYASTDEEISEFSEGSFSQSFTMKGSTSH 

DDFKFKSEPKLSAQMKAVSAECLGPPLDISTKNI 

TKSLASLVE1KEDGVGFSVRDPYYRDRVSRTVSL 

PTRGSTFPRQSRATETSPLTRRKSYDRGQPIRSTD 

VGFTPPSSPPTRPRNDRNVFSRLTSNQSQGSALD 

KSDDSDSSL\SEVLRGIISPVGGAKGARTAPLQCV 

SMAEGHTKPILCLDATDELLFTGSKDRSCKMWN 

LVTGQEIAALKGHPNNWSIKYCSHSGLVFSVST 

SYIKVWDIRDSAKCIRTLTSSGQVISGDACAATST 

RAITSAQGEHQINQIALSPSGTMLYAASGNAVRI 

WELSRFQPVGKLTGHIGPVMCLTVTQTASQHDL 

VVTGSKDHYVKMFELGECVTGTIGPTHNFEPPH 

YDGIECLAIQGDILFSGSRDNGIKKWDLDQQEL1Q 

QIPNAHKDWVCALAF1PGRPMLLSACRAGVIKV 

WNVDNFTPIGEIKGHDSPINAICTNAKHIFTASSG 

CRVKVWNYVPGLTPCLPRRVLAIKGRATTLP 


3463 


A 


198 


3146 


SGEPRPEPGNMATCIGEKIEDFKVGNLLGKGSFA 

GVYRAESIHTGLEVAIKM1DKKAMYKAGMVQR 

VQNEVK1HCQLKHPSILELYNYFEDSNYVYLVLE 

MCHNGEMNRYLKNRVKPFSENEARHFMHQHTG 

MLYLHSHGILHRDLTLSNLLLTRNMNIKIADFGL 

ATQLKMPHEKHYTLCGTPNYISPEIATRSAHGLE 

SDVWSLGCMFYTLLIGRPPFDTDTVKNTLNKVV 

LADYEMPTFLSIEAKDLIHQLLRRNPADRLSLSSV 

LDHPFMSRNSSTKSKDLGTVEDSIDSGHATISTAI 

TASSSTSISGSLFDKRRLLIGQPLPNKMTVFPKNK 

SSTDFSSSGDGNSFYTQWGNQETSNSGRGRVIQD 

AEERPHSRYLRRAYSSDRSGTSNSQSQAKTYTM 

ERCHSAEMLSVSKRSGGGENEERYSPTDNNANIF 

NFFKEKTSSSSGSFERPDNNQALSNHLCPGKTPFP 

FADPTPQTETVQQWFGNLQINAHLRKTTEYDSIS 

PNRDFQGHPDLQKDTSKNAWTDTKVKKNSDAS 

DNAHSVKQQNTMKYMTALHSKPEIIQQECVFGS 

DPLSEQSKTRGMEPPWGYQNRTLRSITSPLVAHR 

LKPIRQKTKKAWSILDSEEVCVELVKEYASQEY 

VKEVLQISSDGNTITIYYPNGG\RGFPLA\DRPPSP 

T\DNlSR\YSF\D>fLPEKYWRKYQYASRFVQLVRS 

KSPKITYFTRYAKCILMENSPGADFEVWFYDGV 

KIHKTEDFIQVIEKTGKSYTLKSESEVNSLKEEIK 

MYMDHANEGHRICL ALES II SEEERKTRS APFFPII 

IGRKPGSTSSPKALSPPPSVDSNYPTRDRASFNRM 

VMHSAASPTQAPILNPSMVTNEGLGLTTTASGTD 

ISSNSLKDCLPKSAQLLKSVFVKNVGWATQ\LTS 

GAVWVQFNDGSQLWQAGVSSISYTSPNGQXTTR 

\YGENEKLPDYIKQKLQCLSSILLMFSNPTPNFH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding. 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCystcine, D=Aspartic Acid, 
E=Glutamlc Add, ^Phenylalanine, G=Glycine, H=Histidine, 
I=lso)cucine, K=Lyslne, LpLeucine, M=Methioaloe, 
N=Asparagine, P=Prollne, Q=Glutamine, R=Arginlne, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=llnknown, *°Stop codon, /-possible nucleotide deletion, 
V°possible nucleotide Insertion 


3464 


A 


14 


348 


avrtvsgtslgprshsrspgrchcfsavtfssprl 
aaseapdpmeewdvpQmkkeveslkyqlafqr 
emasktipellkwiedgipkdpflnpdlmknnpw 

WEKGKCm 


3465 


A 


5537 


.405 


VRKLDRERVGAWWRGAWARHPRQEAGEHAKR 

RKGHAETPRGRRKGRAGRSAAAVGELRPARRSL 

ETSRAAAAMAKDSPSPLGASPKKPGCSSPAAAV 

LENQRRELEKLRAELEAERAGWRAERRRFAARE 

RQLREEAERERRQLADRLRSKWEAQRSRELRQL 

QEEMQREREAEIRQLLRWKEAEQRQLQQLLHRE 

RDGVVRQARELQRQLAEELVNRGHCSRPGASEV 

SAAQCRCRLQEVLAQLRWQTDGEQAAR1RYLQ 

AALEVERQLFLKYILAHFRGHPALSGSPDPQAVH 

SLEEPLPQTSSGSCHAPKPACQLGSLDSLSAEVG 

VRSRSLGLVSSACSSSPDGLLSTHASSLDCFAPAC 

SRSLDSTRSLPKASKSEERPSSPDTSTPGSRRLSPP 

PSPLPPPPPPSAHRKLSNPRGGEGSESQPCEVLTPS 

PPGLGHHELDCLNWLLAKALWVLARRCYTLQEE 

NKQLRRAGCPYQADEKVKRLKVKRAELTGLAR 

RLADRARELQETNLRAVSAPIPGESCAGLELCQV 

FARQRARDLSEQASAPLAKDKQIEELRQECHLLQ 

ARVASGPCSDLHTGRGGPCTQWLNVRDLDRLQ 

RESQREVLRLQRQLMLQQGNGGAWPEAGGQSA 

TCEEVRRQMLALERELDQRRRECQELGAQAAPA 

RRRGEEAETQLQAALLKNAWLAEENGRLQAKT 

DWVRKVEAENSEVRGHLGRACQERDASGLIAEQ 

LLQQAARGQDRQQQLQRDPQKALCDLHPSWKEI 

QALQCRPGHPPEQPWETSQMPESQVKGSRRPKF 

HARAEDYAVSQPNRDIQEKREASLEESPVALGES 

ASVPQVSETVPASQPLSKKTSSQSNSSSEGSMWA 

TVPSSPTLDRDTASEVDDLEPD SVSLALEMGGSA 

APAAPKLKIFMAQYNYNPFEGPNDHPEGELPLTA 

GDYIYIFGDMDEDGFYEGELEDGRRGLVPSNFVE 

QIPDSYIPGCLPAKSPDLGPSQLPAGQDEALEEDS 

LLSGKAQGVVDRGLCQMVRVGSKTEVATEILDT 

KTEACQLGLLQSMGKQGLSRPLLGTKGVLRMAP 

MQLHLQNVTATSANITWVYSSHRHPHVVYLDD 

REHALTPAGVSCYTFQGLCPGTHYRARVEVRLP 

RDLLQVYWGTMSSTVTFDTLLAGPPYPPLDVLV 

ERHASPGVLWSWLPVT1DSAGSSNGVQVTGYA 

VYADGLKVCEVADATAGSTLLEFSQLQVPLTWQ 

KVSVRTMSLCGESLDSVPAQIPEDFFMCHRWPET 

PPFSYTCGDPSTYRVTFPVCPQKLSLAPPSAKASP 

HNPGSCGEPQAKFLEAFFEEPPRRQSPVSNLGSE 

GECPSSGAGSQAQELAEAWEGCRKDLLFQKSPQ 

NHRPPSVSDQTGEKENCYQHMGTSKSPAPGFIHL 

RTECGPRKEPCQEKAALERVLRQKQDAQGFTPP 

QLGASQQYASDFHNVLKEEQEALCLDLWGTERR 

EERREPEPHSRQGQALGVKRGCQLHEPSSALCPA 

PSAKV1KMPRGGPQQLGTGANTPARVFVALSDY 

NPLVMSANLKAAEEELVFQKRQLLRVWGSQDT 

HDFYLSECNRQVGNIPGRLVAEMEVGTEQTDRR 

WRSPAQGHLPSVAHLEDFQGLTIPQGSSLVLQGN 

SKRLPLWTPK1MIAALDYDPGDGQMGGQGKGRL 

ALRAGDWMVY\GPMDDQGFYYGELGGHRGVL 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A°Alaoine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H°Histidine, 
I=Isoleucine, K=Lyslnc, L=Leuclne, M-Metbionine, 
N=Asparagioe, P=ProIine, Q=Glulamlne, R=Arginine, S=Serine, 
T=Threonlne, V=Valine, W=>Tryptophan, Y=Tyrosine, 
X=Uuknown, *=Stop codon, /^possible nucleotide deletion, 
V»possble nucleotide insertion 










VPANLRIKMSSQGH 


3466 


A 


1 


1111 


MSKPPDLLLRLLRGAPRQRVCTLFIIGFKFTFFVSI 

MIYWHVVGEPKEKGQLYNLPAEEPCPTLTPPTPP 

SHGPTPGNIFFLETSDRTNPNFLFMCSVESAARTH 

PESHVLVLMKGLPGGNASLPRHLGISLLSCFPNV 

QMLPLDLRELFRDTPLADWYAAVQGRWEPYLL 

PVLSDASR1ALMWKFGGIYLDTDFIVLKNLRNLT 

NVLGTQSRYVLNGAFLAFERRHEFMALCMRDFV 

DHYNGWIWGHQGPQLLTRVFKKWCSIRSLAESR 

ACRGVTTLPPEAFYP1PWQDWKKYFEDINPEELP 

RLLSATYAVHVWNKKSQGTRFEATSRALLAQLH 

ARYCPTTHE/DHENVLVKGPAGHLPNLLLMGHW 


3467 


A 


1 . 


2175 


MAKVILKQSKQCKNLLTCKVAQVCPVCGCLHC 

YFWWLSGLESRRPSSPLID1KPIEFGVLSAKKEPIQ 

PS VLRRTYNPDDYFRKFEPHL YSLDSN SDDVDSL 

TDEEIL SK YQLGMLHF STQ YDLLHNHLTVR VIEA ■ 

RDLPPPISHDGSRQDMAHSNPYVKICLLPDQKNS 

KQTGVKRKTQKPVFEERYTFE1PFLEAQRRTLLL 

TWDFDKFSRHCVIGKVSVPLCEVDLVKGGHW 

WKAHDSQFSAPGLPADQQFFADLFSGLVLNPQL 

LGRVWFASQPASLPVGSLCIDFPRLD1VLRGEYG 

NLLEAKQQRLVEGEMLFIPARAANLPVNNKPVM 

LLSLVFAPTWLGLSFYDSRTTSLLHPARQIQLP\SL 

QRGEGEAMLS\ALTLFSRSPLEQNIIQPLVLSLLHL 

CGSVVNMPPGNSQPRGDFLYHSICTWVQDNYAQ 

PLTRESVAQFFNITPNHLSKLFAQHGTMRFIEYVR 

WVRMAKARMILQKYHLSIHEVAQRCGFPDSDYF 

CRVFRRQFGMDYVDILQIHRWDYNTP1EETLEAL 

NDWKAGKARYIGASSMHASQFAQALELQKQH 

GWAQFVSMQDHYNLIYREEEREMLPLCYQEGV 

AVIPWSPLARGRLTRPWGETTARLVSDEVGKNL 

YKESDENDAQ1AERLTGVSEELGATRAQVALAW 

LLSKPGIAAPIIGTSREEQLDELLNAVDITLKPEQI 

AELETPYKPHPWGFK 


3468 


A 


147 


3209 


ALPLPLPTLYPGMSRRKQRKPQQLISDCEGPSASE 

NGDASEEDHPQVCAKCCAQFTDPTEFLAHQNAC 

STDPPVMVIIGGQENPNNSSASSEPRPEGHNNPQ 

VMDTEHSNPPDSGSSVPTDPTWGPERRGEESSGH 

FLVAATGTAAGGGGGLILASPKLGATPLPPESTP 

APPPPPPPPPPPGVGSGHLNIPL1LEELRVLQQRQI 

HQMQMTEQICRQVLLLGSLGQTVGAPASPSELP 

GTGTASSTKPLLPLFSPIKPVQTSKTLASSSSSSSS 

SSGAETPKQAFFHLYHPLGSQHPFSAGGVGRSHK . 

PTPAPSPALPGSTDQLIASPHLAFPSTTGLLAAQC 

LGAARGLEATASPGLLKPKNGSGELSYGEVMGP 

LEKPGGRHKCRFCAKVFGSDSALQ1HLRSHTGER 

PYKCNVCGNRFTTRGNLKVHFHRHREKYPHVQ 

MNPHPVPEHLDYVITSSGLPYGMSVPPEKAEEEA 

ATPGGGVERKPLVASTTALSATESLTLLSTSAGT 

ATAPGLPAFNKFVLMKAVEPKNKADENTPPGSE 

GSAISGVAESSTATRMQLSKLVTSLPSWALLTNH 

FKSTGSFPLPLCARALG\ASPSETSKLQQLVEKID 

RQGAVAVTSAASGAPTTSAPAPSSSASSGPNQCV 

ICLRVLSCPRALRLHYGQHGGERPFKCKVCGRAF 

STRGNLRAHFVGHKASPAARAQNSCPICQKKFT 
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sid to 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue or 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alaoine OCysteine, D=Aspartle Acid, 
E°Glutamic Acid, ^Phenylalanine, G=Glycine, H=Hisndine, 
I-Isoleucine, K=Lyslot, L°Leuclne, M^Metbionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=>Arginine, S=Serine, 
T=Threonine, V=VBilne, W=Tryptophan, Y=Tyrosine, 
X°Unknown, *=Stop codon, Impossible nucleotide deletion, 
^possible nucleotide insertion 










NAVTLQQHVRMHLGGQIPNGGTALPEGGGAAQ 

ENGSEQSTVSGAGSFPQQQSQQPSPEEELSEEEEE 

EDEEEEEDVTDEDSLAGRGSESGGEKAISVRGDS 

EEASGAEEEVGTVAAAATAGKEMDSNEKTTQQS 

SLPPPPPPDSLDQPQPMEQGSSGVLGGKEEGGKP 

ERSSSPASALTPEGEATSVTLVEELSLQEAMRKEP 

GESSSRKACEVCGQAFPSQAAL\EEH\QKTHPKEG 

PLFXTCVFCRQGFLERATLKKHMLLAHHQVQPFA 

PHGPQNIAALSLVPGCSPSITSTGLSPFPRKDDPTI 

P 


3469 


A 


3 


5664 


NLRPLSFALFLGDPNMANLEESFPRGGTRKIHKP 

EKAFQQSVEQDNLFDISTEEGSTKRKKSQKGPAK 

TKKLKIEKRES SKS AREKFEILS VES LCEG MRILG 

CVKEVNRf ,F,T .VISLPNGLQGFVQ VTEICDA YTKK 

LNEQVTQEQPLKDLLHLPELFSPGMLVRCWSSL 

GITDRGKKSVKLSLNPKNVNRVLSAEALKPGML 

LTGTVSSLEDHGYLVDIGVDGTRAFLPLLKAQEY 

IRQKNKGAKLKVGQYLNCIVEKVKGNGGWSLS 

VGHSEVSTAIATEQQSWNLNNLLPGLVVKAQVQ 

KVTPFGLTLNFLTFFTGWDFMHLDPKKAGTYFS 

NQAVRACILCVHPRTRWHLSLRPIFLQPGRPLTR 

LSCQNLGAVLDDVPVQGFFKKAGATFRLKDGVL 

AYARLSHLSDSKNVFNPEAFKPGNTHKCPJIDYS 

QMDELALLSLRTSIffiAQYLRYHDIEPGAVVKGT 

VLT1KSYGMLVKVGEQMRGLVPPMHLADILMK 

NPEKKYHIGDEVKCRVLLCDPEAKKLMMTLKKT 

LIESKLPVITCYADAKPGLQTHGFIIRVKDYGCIV 

KFYNNVQGLVPKHELSTEYIPDPERVFYTGQVV 

KVWLNCEPSKERMLLSFKLSSDPEPKKEPAGHS 

QKKGKAINIGQLVDVKVLEKTKDGLEVAVLPHN 

IRAFLPTSHLSDHVANGPLLHHWLQAGD1LHRVL 

CLSQSEGRVLLCRKPALVSTVEGGQDPKNFSEIH 

PGMLLIGFVKSEKDYGVFIQLPSGLSGLAPKA1MS 

DKFVTSTSDHFVEGQTVAAKVTNVDEEKQRMLL 

SLRLSDCGLGDLAITSLLLLNQCLEELQGVRSLM 

SNRDSVLIQTLAEMTPGMFLDLWQEVLEDGSV 

VFSGGPVPDLVLKASRYHRAGQEVESGQKKKVV 

ILNVDLLKLEVHVSLHQ\DLV\NRKARKLRKGSE 

HQAIVQHLEKSFAIASLVETGHLAAFSLTSHLND | 

TFRFDSEKLQVGQGVSLTLKTTEPGVTGLLLAVE 

GPAAKRTMRPTQKDSETVDEDEEVDPALTVGTI 

KKHTLSIGDMVTGTVKSIKPTHVVVTLEDGIIGCI 

HASHILDDVPEGTSPTTKLKVGKTVTARVIGGRD 

MKTFKYLPISHPRFVRTIPELSVRPSELEDGHTAL 

NTHSVSPMEKIKQYQAGQTVTCFLKKYNVVKK 

WLEVEIAPDIRGRIPLLLTSLSFKVLKHPDKKFRV 

GQALRATWGPDSSKTFLCLSLTGPHKLEEGEVA 

MGRVVKVTPNEGLTVSFPFGKIGTVSIFHMSDSY 

SETPLEDFVPQKVVRCYILSTADNVLTLSLRSSRT 

NPETKSKVEDPEINSIQDIKEGQLLRGYVGSIQPH 

GVFFRLGPSVVGLARYSHVSQHSPSKKALYNKH 

LPEGKLLTARVLRLNHQKNLVELSFLPGDTGKPD 

VLSASLEGQLTKQEERKTEAEERDQKGEKKNQK 

RNEKKNQKGQEEVEMPSKEKQQPQKPQAQKRG 

GRECRESGSEQERVSKKPKKAGLSEEDDSLVDV 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCystelne, D=Aspartic Add, 
E=Glotamic Acid, ^Phenylalanine, OGIydne, H=Hlstidlne, 
l°lso)eucioe, K^Lysine, {^Leucine, M=Metbionine, 
N°Asparagine, P=Proline, Q=Glutamlne, R=Arginioe, S=Serine, 
TWThreonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V'possible nucleotide insertion 










YYREGKEEAEETNVLPKEKQTKPAEAPRLQLSSG 

FAWNVGLDSLTPALPPLAESSDSEEDEKPHQATI 

KKSKKERELEKQKAEKELSRTEEALMDPGRQPE 

SADDFDRLVLSSPNSSILWLQYMAFHLQATEIEK 

ARAVAERALKTISFREEQEKLNVWVALLNLENM 

YGSQESLTKVFERAVQYNEPLKVFLHLADIYAKS 

EKFQEAGELYNRMLKRFRQEKAVWIKYGAFLLR 

RSQAAA SHRVLQRALECLPSKEHVD VIAKFAQL 

EFQLGDAERAKAIFENTLSTYPKRTDVWSVYID 

MT1KHG SQKD VRDIFERVIHLSLAPKRMKFFFKR 

YLDYEKQHGTEKDVQAVKAKALEYVEAKSSVL 

ED 


3470. 


A 


23.34 


1226 


taaapvapgtmddatvlrkkgyrvginlgkgsy 

ak vksa yserlkfnv avkii arkktptdfverfl 

premdilatvnhgsiiktyeifetsdgriyiimelg 

vqgdllefikcqgalhedvarkmfrqlssavky 

chdld1vhrdlkcenllldkdfniklsdfgfskr 

clrdsngriilsktfcgsaayaapevlqsipyqpk 

vydiwslgv1lyimvcgsmpyddsdirkmlriqk 

ehrvdfprsknltceckdliyrmlq\pdvs\kRlh 

ideilshswlqppkpkvatssasfkregegkyrae 

ckldtktglrpdhrpdhklgaktqhrllwpen 

enrmedrlaetsrakdhhisgaevgkast 


3471 


A 


537 


148 


TERGAPQHPTLPLPSLTPSSVHTGQPKTTPSVILFL 
PSCEEPQANKATLVCLMNN/FYPGELMVTWKAD 
GTLITQSVEKTTPSKQSNNKYVASSYLSLTPEQW 
RSRRSYSCQVMQEGSTVEKSVAPAECS 


3472 


A 


1 


2272 


DKPTRHKTYLSSSWAKMAAAEGPVGDGELWQT 

WLPNHVVFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNWFGLGGELFLWDGEDSSFLWRLR 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHHVALIGKGLMVLELPKRWGKNSEFEGGKST 

VNCSTTPVAEPJTTSSTSLTLKHAAWYPSEILbPH 

VVLLTSDNVIRIYSLREPQTPTNVIILSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEVVAYPLYILYENGETFLTYISLLHSPGN/I 

WKAVGSIAHASXAAEDNYGYDACAVLCLPCVPN 

ILV1ATESGMLYHCWLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTW1HKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFW1VPDILGPTMICITSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSILQRSVANPAFLKASEKDIAPPPEECLQLLS 

RATQVFREQYILKQDLAKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDIMNRMKKLLHSFHSELPVLSDSERDMKKEL 

QLIPDQLRHLGNAnCQVTMKKDYQQQKMEKVL 

SLPJCPTIILSAYQRKCIQSILkEEGEHIREMVKQIN 

D1RNHVNF 


3473 


A 


1 


2272 


DKPTRHKTYLSSSWAKMAAAEGPVGDGELWQT 

WLPNHVVFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNVVFGLGGELFLWDGEDSSFLWRLR 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHHVALIGEKGLMVLELPKRWGKNSEFEGGKST 



349 



WO 01/57190 



PCT/US01/04098 



SfcQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A~Alanine OCystelne, D=>Aspartic Add, 
E=Glutamlc Acid, F-Phenylalanfne, G=Glycine, H°Histidine, 
I=Isoleudne, K=Lysine, L= Leucine, M=Methionine, 
N=Asparngine, P-=Proline, Q=Glutamlnc, R=Arginine, S=Serine, 
T=Threonine, V=Vailne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V*possible nudeotide insertion 










VNCSTTPVAERFFTSSTSLTLKHAAWYPSEILDPH 

VVLLTSDNVIRIYSLREPQTPTNVIILSEAEEESLV 

LNKGRAYTASLOETAVAFDFGPLAAVPKTLFGQ 

NGKDEVVAYPLYILYENGETFLTYISLLHSPGN/I ! 

WKAVGSIAHASVAAEDNYGYDACAVLCLPCVPN 

ILVIATESGMLYHCWLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFW1VPD1LGPTMICITSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSILQRSVANPAFLKASEKD1APPPEECLQLLS 

RATQVFREQYDLKQDLAKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDIMhWMKKLLHSFHSELPVLSDSERDMKKEL 

QLIPDQLRHLGNAIKQVTMKKDYQQQKMEKVL 

SLPKPT1ILSAYQRKCIQSILKEEGEHIREMVKQIN 

DIRNHVNF 


3474 


A 


4344 


2550 


DRPJIEPERHVRVKQRTSVLNMLRRLDKIRFRGH 

KRDDFLDLAESPNASDTECSDEIPLKVPRTSPRDS 

EELRDPAGPGTLIMATGVQDFNRTEFDRLNEIKG 

HLE1ALLEKHFLQEELRKLREETNAEMLRQELDR 

ERQRRMELEQKVQEVLKARTEEQMAQQPPKGQ 

AQASNGAERRSQGLSSRLQKWFYERFGEYVBDF 

RFQPEENTVETEEPLSARRLTENMRRLKRGAKPV 

TNFVKNLSALSDWYSVYTSAIAFTVYMNAVWH 

GWAIPLFLFLAILRLSLNYLIARGWRIQWSIVPEV 

SEPVEPPKEDLTVSEKFQLVLDVAQKAQNLFGK 

MADILEKIKNLFMWVQPEITQKLYVALWAAFLA 

SCFFPYRLVGLAVGLYAGIKFFLIDFIFKRCPRLR 

AKYDTPY11WRSLPTDPQLKERSSAAVSRRLQTTS 

SRSYVPSAPAGLGKEEDAGRFHSTKKGNFHEIFN 

LTENERPLAVCENGWRCCLINRDRKMPTDYIRN 

GVLYVT\ENYLCFESSKSGSSKRNKVIKLVDITDI 

QKYKVLSVLPGSGMG1AVSTPSTQKPLVFGAMV 

HRDEAFET1LSQYIKITSAAASGGDS 


3475 


A 


2 


1126 


TAARRRQKGAAAAAETHGQAKAKSGWLKPYYF 

ffiLMESRKJDITNQEELWKMKPRRNLEEDDYLHK 

DTGETSMLKRPVLLHLHQTAHADEFDCPSELQH 

TQELFPQWHLPIKIAAIIASLTFLYTLLREVIHPLA 

TSHQQYFYKIPILVrNKVLPMTVSITLLALVYLPGV 

IAAWQLIWGTKYKKFPHWLDKWMLTRKQFGL 

LSFFFAVLHAIYSLSYPMRRSYRYKLLNWAYQQ 

VQQNKEDALMEHDVWRMEIYVSLGIVGLAILAL 

LAVTSIPSVSDSLTWREFHYIQSKLGIVSLLLGTIH 

ALlFAWhnCWIDIKQFVWYTPPTFMIAVFLPIVVLI 

FKSILFLPCLRKKILKIRHGWEDVTKINKTEICSQL 


3476 


A 


143 


3191 


AKAPPTGESSEPEAKVLHTKRLYRAVVEAVHRL 

DL1ECNKTAYQEVFKPENISLRNKLRELCVKEMF 

LHPVDYGRKAEELLWRKVYYEV1QLIKTNKKHI 

HSRSTLECAYRTHLVAGIGFYQHLLLYIQSHYQL' 

ELQCCIDWTHVTDPLIGCKKPVSASGKEMDWAQ 

MACHRCLVYLGDLSRYQNELAGVDTELLAERFY 

YQALSVAPQIGMPFNQLGTLAGSKYYNVEAMY 

CYLRCIQSEVSFEGAYGT^KRLYDKAAKMYHQL 
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sEQKb 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCystcine, D=Aspartic Acid, 
E=Glutamlc Acid, ^Phenylalanine, G=Glyclne, H=HiJttdine, 
I^Isoleudne, K°Lyslne, L=Lcucine, M=Metl>ionine, 
N=Asparagine, P=Prpline, Q=Glutamine, R=Arginlne, S=Serine, 
T=Threonine, V=Valioe, W=Tryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, j 
^possible nucleotide Insertion 










KKCETRKLSPGKKRCKD1KRLLVNFMYLQSLLQ 

PKSSSVDSELTSLCQSVLEDFNLCLFYLPSSPNLS 

LASEDEEEYESGYAFLPDLLIFQMVTICLMCVHSL 

ERAGSKQYSAAIAFTLALFSHLVNHVNIRLQAEL 

EEGENPVPAFQSDGTDEPESKEPVEKEEEPDPEPP 

PVTPQVGEGRKSRKFSRLSCLRRRRHPPKVGDDS 

DLSEGFESDSSHDSARASEGSDSGSDKSLEGGGT 

AFDAETDSEMNSQESRSDLEDMEEEEGTRSPTLE 

PPRGRSEAPDSLNGPLGPSEASIASNLQAMSTQM 

FQTKRCFRlAPIFShnXLQPTTNPHTSASHRPCV 

NGDVDKPSEPASEEGSESEGSESSGRSCRNERSIQ 

EKLQVLMAEGLLPAVKVFLDWLRTNPDLUVCA 

QSSQSLWNRLSVLLNLLPAAGELQESGLALCPEV 

QDLLEGCELPDLPSSLLLPEDMALRNLPPLRAAH 

RRFNFDTDRPLLSTLEESWRICCIRSFGHFIARLQ 

GSILQFNPEVGIFVSIAQSEQESLLQQAQAQFRMA 

QEEARRNRLMRDMAQLRLQLEVSQLEGSLQQPK 

AQSAMSPYLVPDTQALCHHLPVIRQLATSGRFIVI 

IPRTVIDGLDLLKKEHPGARDGIRYLEAEFKKGN 

RYIRCQKEVGKSFERHKLKRQDADAWTLYKILD 

SCKQL1\LAQGAGEEDPSGMVTIITGLPLDNPSVL 

SGPMQAALQAAAHASVDIKNVLDFYKQWKEIG 


3477 


A 


1 


3902 


MTEPRERRGYSVPPRPEVGTQATEWRVEESNFN 

KIFLKKDAELGRSNHLPTWDKPEDASWLPQSCL 

GGDAVATTGEMEEKAWKTRALEVGQPAQRD1R 

RGELWGKEHGADQAIQETLEDLSSLERTLWSES 

SPLGGDCQEVTTLTVKYQVSEEVPSGTVIGKLSQ 

ELGREERRRQAGAAFQVLQLPQALPIQVDSEEGL 

LSTGRRLDREQLCRQWDPCLVSFDVLATGDLALI 

HVEIQVLDINDHQPRFPKGEQELEISESASLRTRIP 

LDRALDPDTGPNTLHTYTLSPSEHFALDVIVGPD 

ETKHAELIVVKELDREfflSFFDLVLTAYDNGNPP 

KSGTSLVKVNVLDSNDNSPAFAESSLALEIQEDA 

APGTLLIKLTATDPDQGPNGEVEFFLSKHMPPEW 

LDTFSBDAKTGQVILRRPLDYEKNPAYEVDVQAR 

DLGPNPIPAHCKVLIKVLDVNDNIPSIHVTWASQP 

SLVSEALPKDSF1ALVMADDLDSGNNGLVHCWL 

SQELGHFRLKRTNGNTYMLLTNATLDREQWPK 

YTLTLLAQDQGLQPLSAKKQLSIQISDINDNAPVF 

EKSRYEVSTRENNLPSLHLITIKAHDADLGINGK 

VSYRIQDSPVAHLVA1DSNTGEVTAQRSLNYEEM 

AGFEFQV1AEDSGQPMLASSVSVWVSLLDANDN 

APEVVQPVLSDGKASLSVLVNASTGHLLVPIETP 

NGLGPAGTDTPPLATHSSRPFLLTTIVARDADSG 

ANGEPLYSIRSGNEAHLFILNPHTGQLFVNVTNA 

SSLIGSEWELEIVVEDQGSPPLQTRALLRVMFVTS 

VDHLRDSARKPGALSMSMLTVICLAVLLGIFGLI 

LALFMSICRTEKKDNRAYNCREAESTYRQQPKR 

PQKHIQKADIHLVPVLRGQAGEPCEVGQSHKDV 

DKEAMMEAGWDPCLQAPFHLTPTLYRTLRNQG 

NQGAPAESREVLQDTVNLLFNHPRQRNASRENL 

NLPEPQPATGQPRSRPLKVAGSPTGRLAGDQGSE 

EAPQRPPASSATLRRQRHLNGKVSPEKESGPRQI 

LRSLVRLSVAAFAERNPVEELTVDSPPVQQISQLL 

SLLHQGQFQPKPNHRGNKYLAKPGGSRSAIPDTD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino . 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
. acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E°Glutamic Acid, F=Pbeuylalanlne, G=Glyclne, HNHistidine, 
l=Isoleucine, K=Lysine, L=Leudae, M=Methionine, 
N=Asparagine, P=Proline, 0=Glutaminc, R°Arginine, S=Serine, 
T=Threonine, V-Valine, W~Tryptophan, Y=Ty rosine, 
X=Unknown, *=Stop codon, /=possible nudeoHde deletion, 
^possible nucleotide insertion 










GPSARAGGQTDPEQEEGPLDPEEDLSVKQLLEEE 

LSSLLDPSTGLALDRLSAPDPAWMARLSLPLTTN 

YRDNV1SPDAAATEEPRTFQTFGKAEAPELSPTG 

TRLASTFVSEMSSLLEMLLEQRSSMPVEAASEAL 

RRLSVCGRTLSLDLATSAASGMKVQGDPGGKTG 

TEGKSRGSSSSSRCL 


3478 


A 


13 


1620 


TLPPPGNSGCHRLCFPEFEFLQVTKMEFSGRKWR 

KLRLAGDQRNASYPHCLQFYLQPPSENISLIEFEN 

LAIDRVKLLKSVENLGVSYVKGTEQYQSKLESEL 

RKLKFSYRENLEDEYEPRRRDHISHFILRLAYCQS 

EELRRWFIQQEMDLLRFRFSILPKDKIQDFLKDSQ 

LQFEAISDEEKTLREQEIVASSPSLSGLKLGFESIY 

KIPFADALDLFRGRKVYLEDGFAYVPLKDIVAIIL 

NEFRAKLSKALALTARSLPAVQSDERLQPLLNHL 

SHSYTGQDYSTQGNVGKISLDQBDLLSTKSFPPC 

MRQLHKALRENHHLRHGGRMQYGLFLKGIGLT 

LEQALQFWKQEFIKGKMDPDKFDKGYSYNIRHS 

FGKEGKRTDYTPFSCLK1ILSNPPSQGDYHGCPFR 

HSDPELLKQKLQSYKJSPGGISQILDLVKGTHYQ 

V\ACQKYFEMIHTVDDCGFS\LSHPNQYFCESQR1 

LNGGKDIKKEPIQPETPQPKPSVQKTKDASSALA 

SLNSSLEMDMEGLEDYFSEDS 


3479 


A 


698 


138 


RPELELWRLRSRSWRPLGVPRRCHRRNWKEPVR 

AQPLSVTVWAPRCQRP/QPPAPEPSSFNAAVPEAI 

PTPRAAASAALELPLGPAPVSVAPQAEAEARSTP 

GPAGSRLGPETFRQRFRQFRYQDAAGPREAFRQL 

REL/SPRQWLRPDI\RTKEQ\IVEMLVQEQLLAILP 

EAARARRIRRRTDVRITG 


3480 


A 


117 


2226 


RRGSRSRGPFAEPAAPGGLCSSSEEKTEEGGMAV 

GLCKAMSQGLVTFRDVALDFSQEEWEWLKPSQ 

KDLYRDVMLENYRNLVWLGLSISKPNMISLLEQ 

GKEPWMVERKMSQGHCADWESWWEIEELSPK 

WFIDEDE1SQEMVMERLASHGLECSSFREAWKY 

KGEFELHQGNAERHFMQVTAVKEISTGKRDNEF 

SN/1WEKHTPEISIFNTTES\PTIQQVHKFDIYDKLF 

PQNSVIIEYKRLHAEKESLIGNECEEFNQSTYLSK 

DIGIPPGEKPYESHDFSKLLSFHSLFTQHQTTHFG 

KLPHGYDECGDAFSCYSFFTQPQRIHSGEKPYAC 

NDCGKAFSHDFFLSEHQRTHIGEKPYECKECNKA 

FRQSAHLAQHQRIHTGEKPFACNECGKAFSRYAF 

LVEHQRTHTGEKPYECKECNKAFRQSAHLNQHQ 

RIHTGEKPYECNQCGKAFSRRIALTLHQRIHTGE 

KPFKCSECGKTFGYRSHLNQHQRJHTGEKPYEC1 

KCGKFFRTDSQLNRHHRIHTGERPFECSKCGKAF 

SDALVLIHHKRSHAGEKPYECNKCGKAFSCGSY 

LNQHQRIHTGEKPYECSECGKAFHQILSLRLHQRI 

HAGEKPYKCNESQRVRRSELAVSRGLTTKPADT 

GPDSTLNAAKVAEPARAGTEAALRPALSVAESA 

TSLGPLHQGRRFPEAPAAHPGGTGFTVCAS 


3481 


A 


2 


1S22 


ASRHGMTPGALLMLLGALGPPLAPGVRGSEAEG 
RLREKLFSGYDSSVRPAREVGDRVRVSVGLILAQ 
L1SLNEKDEEMSTKVYLDLEWTDYRLSWDPAEH 
DGIDSLRITAESVWLPDWLLNNNDGNFDVALDI 
SWVSSDGSVRWQPPGIYRSSCSIQVTYFPFDWQ 
NCTMVFSSYSYDSSEVSLQTGLGPDGQGHQEEHI ' 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystelne, D=Aspartic Add, 
E"Clutamic Acid, ^Phenylalanine, G-=Glyeine, H=-Histidine, 
I-Isoleudne, K=Lysine, L»Leuclne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R<=Arginine, S=Serine, 
T=Threonlne, V=Vallne, W=Tryplophan, Y=T>rosine, 
X s llnltnown, *=Stop codon, /^possible nucleotide deletion, 
\Fposslble nudeotide insertion 










HEGTFIENGQWENIHKPSRLIQPPGDPRGGREGQ 

RQEVIFYLIIRRKPLFTLVNV1APCILITLLAIFVFY 

LPPDAGEKMGLSIFALLTLTVFLLLLADKVPETSL 

SVPHIKYLMFTMVLVTFSVILSVVVLNLHHRSPH 

THQMPLWVRQ1FIHKLPLYLRLKRPKPERDLMPE 

PPHCSSPGSGWGRGTDEYFIRKPPSDFLFPKPNRF 

QPELSAPDLRRFEDGPNRAVALLPELREVVSS1SYI 

ARQLQEQEDHDALKEDWQFVAMVVDRLFLWTF 

nFTSVGTLWIFLDATYHLPPPDPFP 


3482 


A 


1273 


172 


ERWDSGGADAEWYALADWTAVWLPRSDFYTR 

LQTGEGHVPALRLPAGMPPDSPRELVPKQAPCSP 

SDPALPWTLGHGNQPPAWPEPQGPMGPAGVAA 

RPGRFFGVYLLYCLNPRYRVRWYVGFTVNTARR 

VQQHNGGRKKGGANGRTSGRGPWEMVLWHGF 

PSSVAALRFEWAWQHPJIASRRLAUVGPRLRGET 

AFAFHLRVLAHMLRAPPWARLPLTLRWVRPDLR 

QDLCLPPPPHVLLAFGPPPAQVPRPQRRRAGPFD 

DAEPEPDQGDPGACCSLCAQTIQDEEGPLCCPHP 

GCLLRAHV1CLAEEFLQEEPGQLLPLEGQCPCCE 

KSLLWGDLIWLCQMDTEKEVEDSELEEAHWTD 

LLET 


3483 


A 


230 


3686 


WRPWPCIDTSWNLQVAARTLRVSSAQCGLVPT 

MARVESPVPAARASLTGSCVLGQAMPLRGGAGP 

SPASHGPTHGPSDPRTCLPGRGAGGMRPHGRGA 

LGCCGLCSFYTCHGAAGDEIMHQD1VPLCAADIQ 

DQLKKRFAYLSGGRGQDGSPVITFPDYPAFSEIPD 

KEFQNVMTYLTSIPSLQDAGIGFILVIDRRRDKW 

TSVKASVLRIAASFPANLQLVLVLRPTGFFQRTLS 

DIAFKFNRDDFKMKVPVIMLSSVPDLHGYIDKSQ 

LTEDLGGTLDYCHSRWLCQRTA1ESFALMVKQT 

AQMLQSFGTELAETELPNDVQSTiSSVLCAHTEK 

KDKAKEDLRLALKEGHSVLESLRELQAEGSEPSV 

NQDQLDNQATVQRLLAQLNETEAAFDEFWAKH 

QQKLEQCLQLRHFEQGFREVKAILDAASQKIATF 

TDIGNSLAHVEHLLRDLANFQEKSGVF VERARA 

LSLTASSFIGNKHYAVDSIRPKCQELRHLCDQFSA 

E1ARRRGLLSKSLELHRRLETSMKWCDEGIYLLA 

SQPVDKCQSQDGAEAALQEDBKFLETGAENKIQE 

LNAIYKEYESILNQDLMEHVRKVFQKQASMEEV 

FHRRQASLKKLAARQTRPVQPVAPRPEALAKSP 

CPSPGIRRGSENSSSEGGALRRGPYRRAKSEMSES 

RQGRG SAGEEEESLAELRRHVMSELLDTERA YVE 

ELLCVLEGYAAEMDNPLMAHLLSTGLHNKKDV 

LFGNMEEIYHFHNRIFLRELENYTDCPELVGRCF 

LERMEDFQ1YEKYCQNKPRSESLWRQCSDCPFFQ 

ECQRKLDHKLSLDSYLLKPVQRITKYQLLLKEM 

LKYSRNCEGAEDLQEALSSILGILKAVNDSMHLI 

AITGYDGNLGDLGKLLMQG SFS VWTDHKRGHT 

KVKELARFKPMQRHLFLHEKAVLFCKKREENGE 

GYEKAPSYSYKQSLNMAAVGITENVKGDAKKFE 

IWYNAREEVYIVQAPTPEIKAAWVNEIRKVLTSQ 

LQACREASQHRALEQSQSLPLPAPTSTSPSRGNSR 

NIKKLEERKTDPLSLEGYVSSAPLTKPPEKGKGW 

SKTSHSLEAPEDDGGWSSAEEQINSSDAEEDGGL 

GPKKLVPGKYTWADHEKGGPDALRVRSGDW 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

1 W*i mm Vmm 

corresponding 
to first amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Gluta mic Acid, ^Phenylalanine, G=Glydne, H=Hlstidine, 
I=Isolcudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Prpline, Q^iutamine, R=Arginiue, S=Serine, 
T°Tnreonine, V=Valine, W=Tryptophan, Y=T>rosine, 
X=Uoknown, *=Stop codon, /=posslble nudeotide deletion, 
^possible nucleotide insertion 










ELVQEGDEGLW 


3484 


A 


208 


6103 


VTMAQQAADKYLYYDKNFINNPLAQADWAAK 

KLVWVPSDKSGFEPASLKEEVGEEAIVELVENGK 

K VK VNKDDI QKMNPPKFSKVEDMAELTCLNE A S 

VLHNLKERYYSGL1YTYSGLFCWINPYKNLPIYS 

EEIVEMYKGKKRHEMPPHIYAITDTAYRSMMQD 

REDQSELCTGESGAGKTENTKKVIQYLAYVASSH 

KSKKDQGELERQLLQANPILEAFGNAKTVKNDN. 

SSRFGKFIPJNFDVNGYIVGANIETYLLEKSRAIRQ 

AKEERTFH1FYYLLSGAGEHLKTDLLLEPYNKYR 

FLSNGHVTIPGQQDKDMFQETMEAMRIMGIPEEE 

QMGLLRVISGVLQLGNTVFKKERNTDQASMPDN 

TAAQKVSHLLGINVTDFTRGILTPRIKVGRDYVQ 

KAQTKEQADFAIEALAKATYERMFRWLVLRINK 

ALDKTKRQGASFIGILDIAGFEIFDLNSFEQLCINY 

TNEKLQQLFNHTMFILEQEEYQREGIEWNFIDFG 

LDLQPCIDLIEKPAGPPGILALLDEECWFPKATDK 

SFVEKVMQEQGTHPKFQKPKQLKDKADFCIIHY 

AGKVDYKADEWLMKNMDPLNDNIATLLHQSSD 

KFVSELWKDVDRIIGLDQVAGMSETALPGAFKT 

RKGMFRTVGQLYKEQLAKLMATLRNTNPNFVR 

CUPNHEKKAGKLDPHLVLDQLRCNGVLEGIRICR 

QGFPNRVVFQEFRQRYEILTPNSPKGFMDGKQA 

CVLMIKALELDSNLYRIGQSKVFFRAGVXAHLEE 

ERDLKITDVIIGFQACCRGYLARKAFAKRQQQLT 

A MK VLQRNCAA YLKLRNWQ VAVRLFTK VKPLL 

Q V S RQEEEMMA KEEEL VK VREKQL AAENRLTE 

METLQSQLMAEKLQLQEQLQAETELCAEAEELR 

ARLTAK\KQ\ELEEICHDLEARVEEEEERCQHLQA 

EKKKMQQNIQELEEQLEEEESARQKLQLEKVTT 

EAKLKKLEEEQIILEDQNCKLAKEKKLLEDRIAEF 

TTNLTEEEEKSKSL AKLKNKHE A MITDLEERLRR 

EEKQRQELEKTRRKLEGDSTDLSDQIAELQAQUA 

ELKMQLAKKEEELQAALARVEEEAAQKNMALK 

KIRELESQISELQEDLKCERXASRNKAEKQKRDLG 

EELEALKTELEDTLDSTAAQQELRSKREQEVNIL 

KKTLEEEAKTHEAQIQEMRQKHSQAVEELAEQL 

EQTKRVKANLEKAKQTLENERGELANEVKVLLQ 

GKGDSEHKRKKVEAQLQELQVKFNEGERVRTEL 

ADKVTKLQVELDNVTGLLSQSDSKSSKLTKDFS 

ALESQLQDTQELLQEENRQKLSLSTKLKQVEDE 

KNS\FREQLEEEEEEAKHNLEKQIATLHAQVADM 

KKKMEDSVGCLETAEEVKRKLQKDLEGLSQRHE 

EKVAAYDKLEKTKTRLQQELDDLLVDLDHQRQ 

SACNLEKKQKKFDQLLAEEKnSAKYAEERDRA 

EAEAREKETKALSLARALEEAMEQKAELERLNK 

QFRTEMEDLMSSKDDVGKSVHELEKSKRAIEQQ 

VEEMKTQLEELEDELQATEDAKLRLEVNLQAM 

KAQFERDLQGRDEQSEEKKKQLVRQVREMEAE 

LEDERKQRSMAVAARKKLEMDLKDLEAH1DSA 

NKNRDEAIKQLRKLQAQMKDCMRELDDTRASR 

EEILAQAKENEKKLKSMEAEMIQLQEELAAAER 

AKRQAQQERDELADEIANSSGKGALALEEKRRL 

EARIAQLEEELEEEQGNTELINDRLKKANLQIDQI 

NTDLNLERSHAQKNENARQQLERQNKELKVKL 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystelne, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glydne, H»Histidine, 
Msoleucine, K=Lyslne, L= Leucine, M=MeIhlonine, 
N=Asparagine, P=Prollne, Q-Glutamine, R^Arginlne, S=Serine, 
T=Threonlne, V>=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide Insertion 










QEMEGTVKSKYKAS1TALEAKIAQLEEQLDNETK 

ERQAACKQVRRTEKKLKDVLLQVDDERRNAEQ 

YKDQADKASTRLKQLKRQLEEAEEEAQRANASR 

RKLQRELEDATETADAMNREVSSLKNKLRRGDL 

PFWPRRMARKGAGDGSDEEVDGKADGAEAKP 

AE 


3485 


A 


2 


1782 


CSTGVSKAPLTYLMSYGFELGWRKGNRAVACR 

EDRGGESVGMGQESILSQVHWWEAEPVEKTPGR 

DSEATIMSLRVHTLPTLLGAVVRPGCRELLCLLM 

ITVTVGPGASGVCPTACICATD1VSCTNKNLSKVP 

GNLFRLIKRLDLSYNRIGLLDSEWIPVSFAKLNTL 

ILRHNNITSISTGSFSTTPNLKCLDLSSNKLKTWK 

NAVFQELKVLEVLLLYNNHISYLDPSAFGGLSQL 

QKLYLSGNFLTQFPMDLYVGRFKLAELMFLDVS 

YNRIPSMPMHHINLVPGKQLRGIYLHGNPFVCDX 

CSLVSLLVFWYRRHFSSVMDFKNDYTCRLWSDS 

RHSRQVLLLQDSFMNCSDSIINGSFRALGFIHEAQ 

VGERLMVHCDSKTGNANTDFIWVGPDNRLLEPD 

KEMENF YVFHNG SL V1ESPRFEDAG VYSCIAMNK 

QRLLNETVDVTINVSNFTVSRSHAHEAFNTAFTT 

LAACVASIVLVLLYLYLTPCPCKCKTKRQKNML 

HQSNAHSSILSPGPASDASADERKAGAGKRVVFL 

EPLKDTAAGQNGKVRLFPSEAVIAEGILKSTRGK 

SDSDSVNSVFSDTPFVAST 


3486 


A 


357 


1173 


GDPRETKVFPSRSFARNTVGVSHHQSHLFHTVSR 

IYVEDKHKILYCEVPKAGCSNWKRILMVLNGLA 

SSAYN1SHNAVHYGKHLKKLDSFDLKG1YTRLDT 

YTKMLVLVRDPMERLVSAFRDKFDHPNSYYHPVF 

GKAUKKYRPNACEEALINGSGVKFKEFDIYLLDS 

HRPVGMD1HWEKVSKLCYPCLINYDFVGKFETL 

EEDANYFLQM1GAPKELKFPNFKDRHSSDERTNA 

QVVRQYLKDLTRTERQLIYDFYYLDYLMFNYTT 

PFL 


3487 


A 


2 


3281 


CDKSGAVPFSTTRSPRRPSPRSAGPSLSSVSPRSQ 

LWASSGLSEEHAAPLLPAWPRHPCPPSLTPGPSM 

AQGAMRFCSEGDCA1SPPRCPRRWLPEGPVPQSP 

PASMYGSTGSLLRRVAGPGPRGRELGRVTAPCTP 

LRGPPSPRVAPSPWAPSSPTGQPPPGAQSSWIFR 

FVEKASVRPLNGLPAPGGLSRSWDLGGVSPPRPT 

PALGPGSNRKLRLEASTSDPLPARGGSALPGSRN 

LVHGPPAPPQVGADGLYSSLPNGLGDPPERLATL 

FGGPADTGFLNQGDTWSSPREVSSHAQRIARAK 

WEFFYGSLDPPSSGAKPPEQAPPSPPGVGSRQGS 

GVAVGRAAKYSETDLDTVPLRCYRETDIDEVLA 

EREEADSAIESQPSSEGPPGTAYPPAPRPGPLPGP 

HPSLGSGNEDEDDDEAGGEEDVDDEVFEASEGA 

PJ>GSRMPLKSPVTFLPGTSPSADGPDSFSCVFEAI 

LESHRAKGTSYTSLASLEALASPGPTQSPFFTFEL 

PPQPPAPRPDPPAPAPLAPLEPDSGTSSAADGPWT 

QRGEEEEAEARAKLAPGREPPSPCHSEDSLGLGA 

APLGSEPPLSQLVSDSDSELDSTERLALGSTDTLS 

NGQKADLEAAQRLAKRLYRLDGFRKADVARHL 

GKNNDFSKLVAGEYLKFFVFTGMTLDQALRVFL 

KELALMGETQERERVLAHFSQRYFQCNPEALSSE 

DGAHTLTCALMLLNTDLHGHNIGKRMTCGDF1G 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystelnt, D=Aspartic Add, 
E=Glotamic Add, ^Phenylalanine, G=Glycine, MMHistldlne, 
Msoleudne, K=Lysine, L= Leucine, M cl Metbionine, 
N=Asparagine, P=Prolinc Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W°Tryptophan, Y=Tyroslne, 
X=Unknown, *<=Stop codon, /^possible nucleotide deletion, 
\ppossible nudeotide insertion 










NLEGLNDGGDFPRELLKALYSSIKNEKLQWA1DE 

EELRRFLSELADPNPKVIKRISGGSGSGSSPFLDLT 

PEPG AA V YKHG AL VRK VHADPD C RKTPRGKRG 

WKSFHGILKGMILYLQKEEYKPGKALSETELKN 

AISIHHALATRASVNYSKRPHVFYLRTADWRVFL 

FQAPSLEQMQSWITRINWAAMFSAPPFPAAVSS 

QKKFSRPLLPSAATRLSQEEQVRTHEAKLKAMA 

SELREHRAAQLGKKGRGKEAEEQRQKEAYLEFE 

KSRYSTYAALLRVKLKAGSEELDAVEAALAQAG 

STEDGLPPSHSSPSLQPKPSSQPRAQRHSSEPRPG 

AGSGRRKP 


3488 


A 


441 


1968 


GTETPHCWGRGTAGLRRELDREERDGPGTATMS 

FPHFGHPYRGAFQFLVASASSSTTCCESTLRSVSY 

VASGSTPAPALCCAP\YDSRLLGSARPELG AALGI 

YGAPYAAAAAAQSYPGYLPYSPEPPSLYGALNP 

QYEFKEAAGSFTSSLAQPGAYYPYERTLGQYQY 

ERYGAVELSGAGRRKNATRETTSTLKAWLNEHR 

KNPYPTKGEKIMLAIITKMTLTQVSTWFANARRR 

LKKENKMTWAPKNKGGEERKAEGGEEDSLGCL 

TADTKEVTASQEARGLRLSDLEDLEEEEEEEEEA 

EDEEVVATAGDRLTEFRKGAQSLPGPCAAAREG 

RLERRECGLAAPRFSFNDPSGSEEADFLSAETGSP 

RLTMHYPCLEKPRIWSLAHTATASAVEGAPPARP 

RPRSPECRMIPGQPPASARRLSVPRDSACDESSCI 

PKAFGNPKFALQGLPLNCAPCPRRSEPVVQCQYP 

SGAEGSGPPAALGVSMQKTPTYRPARQLHTLCH 

SSLP 


3489 


A 


718 


2073 


1AAYHKALSYRGHVHANNRGTNNVHFTPPPSPS 

RGILPMNPRNMMNHSQVGQGIGIPSRTNSMSSSG 

LGSPNRSSPSIICMPKQQPSRQPFTVNSMSGFGMN 

RNQAFGMNNSLSSNIFNGTDGSENVTGLDLSDFP 

ALADRNRREGSGNPTPLINPLAGRAPYVGMVTK 

PANEQSQDFSIHNEDFPALPGSSYKDPTSSNDDSK 

SNLNTSGKTTSSTDGPKFPGDKSSTTQNNNQQKK 

GIQVLPDGRVTNIPQGMVTDQFGMIGLLTFIRAA 

ETDPGMVHLALGSDLTTLGLNLNSPENLYPKFAS 

PWASSPCRPQDIDFHVPSEYLTNIHIRDKLFFFFS 

W/TAIKLGRYGEDLLFYLYYMNGGDVLQLLAAV 

ELF^RDWRYHKEERVWTRAPGMEPTMKTNTY 

ERGTYYFFDCLNWRKVAKEFHLEYDKLEERPHL 

PSTFNYNPAQQAF 


3490 


A 


2 


2833 


FVAKMATSQYFDFAQGGGPQYSTQAPTLPLPTV 

GASYTGQPTPGMDPAVNPAFPPAAPAGYGGYQP 

HSGQDFAYGSRPQEPVPTATTMATYQDSYSYGQ 

SAAARSYEDRPYFQSAALQSGRMTAADSGQPGT 

QEACGQPSPHGSHSHAQPPQQAPrVESGQPASTL 

SSGYTYPTATGVQPESSASIVTSYPPPSYNPTCTA 

YTAPSYPNYDASVYSAASPFYPPAQPPPPPGPPQ 

QLPPPPAPAGSGSSPRADSKPPLPSKLPRPKAGPR 

QLQLHYCDICKISCAGPQTYREHLGGQKHRKKE 

AAQKTGVQPNGSPRGVQAQLHCDLCAVSCTGA 

DAYAAHIRGSKHQKVFKLHAKLGKP1PTLEPALA 

TESPPGAEAKPTSPTGPSVCASSRPALAKRPVASK 

ALCEGPPEPQAAGCRPQWGKPAQPKLEGPGAPT 

QGGSKEAPAGCSDAQPVGPEYVEEVFSDEGRVL 
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SEQiD 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location ■ 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequenee (A<=Alanine OCysteine, D=Asportic Add, 
E=Glutamle Acid, ^Phenylalanine, G=Glyclne, H=Histidine, 
Msoleudne, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Prpline, Q=Glutamine, R°Arginine, S=Serloe, 
T=Threonlne, V=Valine, W^Tryptophan, Y=Tyroslne, 
X=Unknown, *°Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










rfhcklcecsfndlnakdlhvrgrrhrlqyrkk 

vnpdlpiateps srark vleermrkqrhl aeerl 

eqlrrwhaerrrleeeppqdvpphappdwaqpl 

lmgrpespasaplqpgrrpassddrhvmckhati 

ypteqellavqravshaeralklVsdtlaeedr 

grreeegdkrssvapqtrvlkgvmrvgilakgl 

llrgdrnvpo,allcsekpthsllrriaqqlprql 

qmvtedeyevssdpeantvissceeprmqvt1svt 

splmredpstdpgveepqadagdvlspkkclesl 

aalrharwfqarasglqpcvivirvlrdlcrrv 

frwgalpawamellvekavssaagplgpgdav 

rrvlecvatgtlltogpglqdpcerdqtdalep 

mtlqeredvtasaqhalrmlafrqthkvlgmd 

llpprhrlgarfrkrqrgpgegeegagekkrgr 

RGGEGLV 


3491 


A 


2 


1321 


FVGDGALSGCRRGRAPRVPSMAGSLPPCVVDCG 

TGYTKLGYAGNTEPQFIIPSCIAIRESAKVVDQAQ 

RRVLRGVDDLDFFIGDEAIDKPTYATKWPIRHG1I . 

EDWDLMERFMEQVVFKYLRAEPEDHYFLMTEP 

PLNTPENREYLAEIMFESFNVPGLYIAVQAVLAL 

AASWTSRQVGERTLTGIVlDSGDGVTHVffVAEG 

YVIGSCIKHIPIAGRDrrYFIQQLLREREVGIPPEQS 

LETAKAIKEKYCYICPDIVKEFAKYDVDPRKW1K 

QYTGINAINQKKFVIDVGYERFLGPEIFFHPEFAN 

PDFMESISDWDEVIQNCPIDVRRPLYKNVVLSG 

GSTMFRDFGRRLQRDLKRVVDARLRLSEELSGG\ 

RDCPKPVEVQVVTHHMQRYAV\WFGG\SMLASTP 

EFFQVCHTKJCDYEEYGPSICRHNPVFGVMS 


3492 


A 


3 


2024 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSRGS 

REESPAPSRAPASASLWRRLVWEAKMAAHAAA 

AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 

SPPKIRLC VHCLQA WPFKPPQRIEARTHLQLG S V 

LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 

AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 

WHCRLLFQLAQLH1XEKDLVSACDLLGVGAEY 

ARWGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQIVENWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPSNP 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

HIIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 

LTNHQEL WAFIVTML A S VYIREGNRHQE W\L Y S 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGhWRESNNMVVPAMQLASKlPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHBBACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 


3493 


A 


3 


2024 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSRGS 

REESPAPSRAPASASLWRRLVVVEAKMAAHAAA 

AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 

SPPKIRLCVHCLQAVFPFKPPQRIEARTHLQLGSV 

LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 

AASLLSELYCQENSVDAAKPLLRKAIQ1SQQTPY 
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SEQU> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
locatioa 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D^Aspartic Acid, 
E=Glutamlc Acid, F=Pbenylalanine, OGIycine, H=Histidine, 
Msoleuclne, K^Lysinc, L= Leu cine, M=Methionlne, 
N°Asparaginc, P=Prolioe, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y»Tyrosine, 
X=UnknowD, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARVVGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQIVENWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPSNP 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

H11MCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 

LTNHQELWAFIVTNLASVY1REGNRHQEW\LYS 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGNHRESNNMVVPAMQLASKIPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHIEACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 


3494 


A 


2 


1615 


VLRGQRGPAGGLAEERRRGRNEWRIHDVTTAPF 

PGLVQRRSRLLIVSQVRYFLKNKVSPDLCNEDGL 

TALHQCCIDNFEEIVKLLLSHGANVNAKDNELW 

TPLHAAATCGHINLVKILVQYGADLLAVNSDGN 

MPYDLGEDEPTLDVIETCMAYQGITQEKINEMRV 

APEQQM1ADIHCMIAAGQDLDWIDAQGATLLHI 

AGANGYLRAAELLLDHGVRVDVKDWDGWEPL 

HAAAFWGQMQMAELLVSHGANNLNARTSMDE 

MPIDLCEEEEFKVLLLELK\HKHDVIMKSQLRHK 

SSLSRRTSHRQAS/SVGKWRRTQPVGTGPNL\YR 

KEYE/GEEAILWQRSA\AEDQRTSTYNGDIRET\R 

TDQENKDPNPRLEKVPVLLSEFPTKTPRGELDMPV 

ENGLRAPVSAYQYALANGDVWKVHEVPDYSM 

AYGNPGVADATPPWSSYKEQSPQTLLELKRQRA 

AAKLLSHPFLSTHLGSSMARTGESSSEGKAPLIG 

GRTSPYSSNGTSVYYTVTSGDPPLLKFKAPIEEM 

EEKVHGCCRIS 


3495 


A 


327 


1078 


APMADTTPNGPQGAGAVQFMMTNKLDTAMWL 

SRLFTVYCSALFVLPLLGLHEAASFYQRALLANA 

LTSALRLHQRLPHFQLSRAFLAQALLEDSCHYLL 

YSLIFVNSYPVTMSIFPVLLFSLLHAATYTKKVL\ 

DARG\SNSLPLLR\SVLDKLSANQQN1LKFIACNE1 

FLMPATVFMLFSGQGSLLQPFIYYRFLTLRYSSRR 

NPYCRTLFNELRIWEHIIMKPACPLFVRRLCLQS 

IAFISRLAPTVP 


3496 


A 


3 


2867 


SSRTREMEEKEILRRQIRLLQGLIDDYKTLHGNAP 

APGTPAASGWQPPTYHSGRAFSARYPRPSRRGYS 

SHHGPSWRKKYSLVNRPPGPSDPPADHAVRPLH 

GARGGQPPVPQQHVLERQVQLSQGQNWIKVKP 

PSKSGSASASGAQRGSLEEFEDTPWSDQRPREGE 

GEPPRGQLQPSRPTRARGTCSVEDPLLVCQKEPG 

KPRMVKSVGSVGDSPREPRRTVSESVIAVKASFP 

SSALPPRTGVALGRKLGSHSVASCAPQLLGDRRV 

DAGHTDQPVPSGSVGGPARPASGPRQAREASLV 

VTCRTjNKFRKNNYKWVAASSKSPRVARRALSPR 

VAAENVCKASAGMANKVEKPQLIADPEPKPRKP 

ATSSKPGSAPSKYKWKASSPSASSSSSFRWQSEA 

GSKDHASQLSPVLSRSPSGDVRPALAHSGLKPLSG 

ETPLSAYKVKTRTKIIRRRGSTSLPGDKKSGTSPA 

ATAKSHLSLRRRQALRGKSSPVLKKTPNKGLVQ 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location ■ 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequeoce 


Amino acid sequence (A°Alanlne OCysteine, D=-Aspartic Add, 
^Glutamic Add, ^Phenylalanine, G°Glydne, H=>Hhtldine, 
Msoleudne, K=-Lysine, L^Leudne, M=>Methionlne, 
N=Asparagine, P=Proline, 0=Glutamine, R°Alginine, S=Serine, 
T=Tbreonine, V=Ysiine, W=Tryptopban, Y^Tyrosine, 
X=UnkDOWD, *=Stop codon, ^possible nucleotide deletion, 
^possible nudeotide insertion 










VTKHRLCRLPP S RAHLPTKEAS SLHAVRTAPTSK 

VIKTRYPJVKKTPASPLSAPPFPLSLPSWRARRLS 

LSRSLVXNRLRPVASGGGKAQPGSPWWRSKGYR 

CIGGVLYKVSANKLSKTSGQPSDAGSRPLLRTGR 

LDPAGSCSRSLASRAVQRSLAIIRQARQRREKRK 

EYCMYYNRFGRCNRGERCPYIHDPEKVAVCTRF 

VRGTCKKTDGTCPFSHHVSKEKMPVCSYFLKGI 

CSNSNCPYSHVYVSRKAEVCSDFLKGYCPLGAK 

CKKKHTLLCPDFARRGACPRGAQCQLLHRTQKR 

HSRRAATSPAPGPSDATARSRVSASHGPRKPSAS 

QRPTRQTPSSAALTAAAVAAPPHCPGGSASPSSS 

KASSSSSSSSSPPASLDHE\APSLQEAALAAACSN 

RLCKLPSFISLQSSPSPGAQPRVRAPRAPLTKDSG 

KPLHIKPRL 


3497 


A 


1586 


141 


ATARDLGCARRIDRWMESTPSRGLNRVHLQCR 

NLQEFLOGLSPGVLDRLYGHPATCLAVFRELPSL 

AKNWVMRMLFLEQPLPQAAVALWVKKEFSKA 

QEESTGLLSGLRIWHTQLLPGGLQGLBLNPIFRQN 

LRJALLGGGKAWSDDTSQLGPDKHARDVPSLDK 

YAEERWEVVLHFMVGSPSAAVSQDLAQLLSQA 

GLMKSTEPGEPPC1TSAGFQFLLLDTPAQLWYFM 

LQYLQTAQSRGMDLVEILSFLFQLSFSTLGKDYS 

VEGMSDSLLNFLQHLREFGLVFQRKRKSRRYYP 

T/RALAINLSSGVSGAGGTVHQPGFIV\VETNYRL 

YAYTESELQIALIALFSEMLYPFP\NMW\ARVTR\ 

ESVQQAIASGITAQQIEHFLRTRAHPVMLKQTPVL 

PPTITDQ1RLWELERDRLRFTEGVLYNQFLSQVDF 

ELLVLAHAPKLGVLVFE/NTPAKRLMVVTPAGHS 

DVKRFWKRQKHSS 


3498 


A 


790 


190 


RDLGPAALMTASASSFSSSQGVQQPSIYSFSQITR 

SLFLSNGVAANDKLLLSSNRITAIVNASVGSGQRI 

LRG\LQYIKVPVTDARDSRLYDFFDPIADLIHTVS 

MRQGRTLLNCMAG\MSRSASLCLAYLMKYHSM 

SVLLDAHTWA/TKSRRPIIRPNNGFWEQLINYEFK 

LFNNNTVRMINSPVGNIPDIYEKDLRMMISM 


3499 


A 


31 


1586 


TAGFLLAPLEMQRLLTPVKRILQLTRAVQETSLT 

PARLLPVAHQRFSTASAVPLAKTDTWPKDVGDL 

ALEVYFPAQYVDQTDLEKYNNVEAGKYTVGLG 

QTRMGFCSVQEDINSLCLTVVQRLMEPJQLPWD 

SVGRLEVGTETIIDKSKAVKTVLMELFQDSGNTD 

1EGIDTTNACYGGTASLFNAANWMESSSWDGRY 

AMVVCGD1AVYPSGNARPTGGAGAVAMLIGPK 

APLALERGLRGTPIMENVYDFYKPNLASEYPrVD 

GKLSIQCYLRALDRCYTSYRKK1QNQWKQAGSD 

RPFTLDDLQYMIFHTPFCKMVQKSLARLMFNDF 

LSASSDTQTSLYKGLEAFGGLKLEDTYTNKDLD 

KALLKASQDMFDKKTKASLYLSTHNGNMYTSSL 

YGCLA SLLSHHSAQELAGSRIGAFS YGSGLAASF 

FSFRVSQDAAPGSPLNDKLVSSTSDLPKRLASRKC 

VSPEEFTEIMNQREQFYHKVNFSPPGDTNSLFPGT 

WYLERVDEQHRRKYARRPV 


3500 


A 


185 


2692 


MLPTEVPQSHPGPSALLLLQLLLPPTSAFFPNIWS ! 
LLAAPG SITHQDLTEEAALNVTLQLFLEQPPPGRP 
PLRLEDFLGRTLLADDLFAAYFGPGSSRRFRAAL 
GEVSRANAAQDFLPTSRNDPDLHFDAERLGQGR 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A»Alanlne OCysttine, D»Aspartic Add, 
E»Glntamic Acid, F=Phenylalanlne, G=Glycine, H=Histidine, 
I-»Isoleueine, K=Lysine, L^Leudne, M-Metbionine, 
N=Asparagine, IMProline, Q-Glntaraine, R-Arglnlne, S=Serine, 
T=Tbreonine, V=Vaiine, W=Tryptopban, Y=Tyroslne, 
X=Uobnown, *-=Stop codon, /^possible nucleotide deletion, 
\=possib)e nucleotide insertion 










ARLVGALRETVVAARALDHTLARQRLGAALHA 

LQDFYSHSNWVELGEQQPHPHLLWPRQELQNLA 

QVADPTCSDCEELSCPRNWLGFTLLTSGYFGTHP 

PKPPGKCSHGGHFDRSSSQPPRGGINKDSTSPGFS 

PHHMLHLQAAKLALLASIQAFSLLRSRLGDRDFS 

RLLDITPASSLSFVLDTTGSMGEEINAAKIQARHL 

VEQRRGSPMEPVHYVLVPFHDPGFGPVFTTSDPD 

SFWQQLNEIHALGGGDEPEMCLSALQLALLHTPP 

LSDD r VFTDASPKDAFLTNQVESLTQERRCRVTFL 

VTEDTSRVQGRARREILSPLRFEPYKAVALASGG 

EVIFTKDQH1RDVAAIVGESMAALVTLPLDPPW 

VPGQPLVFSVDGLLQKITVRIHGDISSFWIKNPAG 

VSQGQEEGGGPLGHTRRFGQFWMVTMDDPPQT 

GTWEIQVTAEDTPGVRVQAQTSLDFLFHFGIPME 

DGPHPGLYPLTQPVAGLQTQLLVEVTGLGSRAN 

PGDPQPHFSHVILRGVPEGAELGQVPLEPVGPPE 

RGLLAASLSPTLLSTPRPFSLELIGQDAAGRRLHR 

AAPQPSTWPVLLELSGPSGFLAPGSKVPLSLRIA 

SFSGPQDLDLRTFVNPSFSLTSNLSRAHLELNESA 

WGRLWLEVPDSAAPDSVVMVTVTAGGREANPV 

PPTHAFLRLLVSAPAPQDRH 


3501 


A 


1245 


5815 


RRAHPSHSRLSPYLSVSRDPYFFVTVSRTILTLSA 

PAPPRRTPAPSMGTALLQRGGCFLLCLSLLLLGC 

WAELGSGLEFPGAEGQWTRFPKWNACCESEMSF 

QLKTRSARGLVLYFDDEGFCDFLELILTRGGRLQ 

LSFSIFCAEPATLLADTPVNDGAWHSVRIRRQFR 

NTTLFIDQVEAKWVEVKSKRRDMTVFSGLFVGG 

LPPELRAAALKLTLA S VREREPFKG WIRD VRVNS 

SQVLPVDSGEVKLDDEPPNSGGG\SPCEAGEEGE 

GGVCLNGGVCSVVDDQAVCDCSRTGFRGKDCS 

QEDNNVEGLAHLMMGDQGKEEYIATFKGSEYF 

CYDLSQNPIQSSSDE1TLSFKTLQRNGLMLHTGKS 

AD YVNLALKNG A VSL VINLG SG AFEALVEPVNG 

KFNDNAWHDVKVTRNLRQHSG1GHAMVTISVD 

GILTTTGYTQEDYTMLGSDDFFYVGGSPSTADLP 

GSPVSNNFMGCLKEVVYKNNDVRLELSRLAKQ 

GDPKMKIHGWAFKCENVATLDPITFETPESFISL 

PKWNAKKTGSISFDFRTTEPNGLILFSHGKPRHQ 

KDAKHPQMIKVDFFAIEMLDGHLYLLLDMGSGT 

IKKALLKKVNDGEWYHVDFQRDGRSGTISVNT 

LRTPYTAPGESEILDLDDELYLGGLPENKAGLVF 

PTEVWTALLNYGYVGC1RDLFIDGQSKDIRQMA 

EVQSTAGVKPSCSKETAKPCLSNPCKNNGMCRD 

GWNRYVCDCSGTGYLGRSCEREATVLSYDGSM 

FMKIQLPWMHTEAEDVSLRFRSQRAYG1LMAT 

TSRDSADTLRLELDAGRVKLTVNLDC1RINCNSS 

KGPETLFAGYNLNDNEWHTVRWRRGKSLKLT 

VDDQQAMTGQMAGDHTRLEFHNIETGI1TERRY 

LSSVPSNFIGHLQSLTFNGMAYIDLCKNGDIDYC 

ELNARFGFRNIIADPVTFKTKSSYVALATLQAYT 

SMHLFFQFKTTSLDGLILYNSGDGNDFIWELVK 

GYLHYVFDLGNGANLIKGSSNKPLNDNQWHNV 

MISRDTSNLHTVKIDTKITTQITAGARNLDLKSDL 

YIGGVAKETYKSLPKLVHAKEGFQGCLASVDLN 

G\RLP\DLISDGSFSCNGTDSRRGMWKGPSTT\CQ 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location ■ 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A-Alanlne OCysteine, D=Aspartic Acid, 
E°Glutamic Add, ^Phenylalanine, GMJIycine, H=Hist1dine, 
I»lsoIeudne, K=Lyslne, L=Leudne, M=Methlooine, 
N=Asparagine, P=Prollne, Q=Glutamlne, R=Arpnine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /"possible nucleotide deletion, 
V=possible nucleotide insertion 










EDSCSNQGVCLQQWDGFSCDCSMTSFSGPLCND 

PGTTYIFSKGGGQITYKWPPNDRPSTRADRLAIGF 

STVQKEAVLVRVDSSSGLGDYLELHIHQGKIGVK 

FNVGTDDIAIEESNAIINDGKYHWRFTRSGGNA 

TLQVDSWPVIERYPAGRQLTIFNSQATIIIGGKEQ 

GQPFQGQLSGLYYNGLKVLNMAAENDAN1ATVG 

NVRLVGEVPSSMTTESTATAMQSEMSTSIMETTT 

TLATSTARRGKPPTKEPISQTTDDILVASAECPSD 

DEDIDPCEPSSGGLANPTRAGGREPYPGSAEVIRE 

SSSTTGMWGIVAAAALCILILLYAMYKYRNRDE 

GSYHVDESRNYISNSAQSNGAVVKEKQPSSAKSS 

NKNKKNKDKEYYV 


3502 


A 


394 


72 


KPAJILPFTVUMPKRKPSEGAMSDKVKA/KFELQ 
RRSAGLFSKPTPPKPETRPKKDPANQRQKLPKVR 
KGKADA/SKEGNSPAEERCSMVQTQKVEGWRSG 
SELPVALSF 


3503 

i 


A 


43 


3358 


SGGRGPVRVRSEQLSPSAEQVSQISQISLGRRPLS 

SLPPPPSRALAPTRAPDTALTIMEVAEVESPLNPS . 

CKIMTFRPSMEEFREFNKYLAYMESKGAHRAGL 

AKVIPPKEWKPRQCYDD1DNLLIPAPIQQMVTGQ 

SGLFTQYNIQKKAMTVKEFRQLANSGKYCTPRY 

LDYEDLERKYWKNLTFVAP1YGADINGSIYDEGV 

DEWN1ARLNTVLDVVEEECGISIEGVNTPYLYFG 

MWKTTFAWHTEDMDLYSINYLHFGEPKSWYAIP 

PEHGKRLERLAQGFFPSSSQGCDAFLRHKMTLIS 

PSVLKKYGIPFDKJTQEAGEFMITFPYGYHAGFN 

HGFNCAEStNFATVRWlDYGKVAKLCTCRKDM 

VKISMDIFVRKFQPDRYQLWKQGKDIYTIDHTKP 

TPASTPEVKAWLQRRRKVRKASRSFQCARSTSK 

RPKADEEEEVSDEVDGAEVPNPDSVTDDLKVSE 

KSEAAVKLRNTEASSEEESSASRMQVEQNLSDHI 

KLSGNSCLSTSVTEDIKTEDDKAYAYRSVPSISSE 

ADDSffLSTGYEKPEKSDPSELSWPKSPESCSSVA 

ESNGVLTEGEESDVESHGNGLEPGEIPAVPSGER 

NSFKVPSIAEGENKTSKSWRHPLSRPPARSPMTL 

VKQQAPSDEELPEVLS1EEEVEETESWAKPLIHL 

WQTKPPNFAAEQEYNATVARMKPHCAICTLLMP 

YHKPDSSNEENDARWETKLDEVVTSEGKTKPLIP 

EMCFIYSEENIEYSPPNAFLEEDGTSLLISCAKCC 

VRVHASCYGPSHEICDGWLCARCKRNAWTAEC 

OX3URGGALKQTKNNKWAHVMCAVAVPEVR 

FTNVPERTQEDVGRIPLQRLKLKCIFCRHRVKRViS 

GACIQCSYGRCPASFHVTCAHAAGVIAMEPDDW 

PYWN1TCFRHKVNPNVKSKACEKVISVGQTVIT 

KHRNTRYYSCRVMAVTSQTFYEVMFDDGSFSRD 

TFPEDIVSRDCLKLGPPAEGEVVQVKWPDGKLY 

GAKYFOSNIAHMYQVEFEDGSQIAMKREDIYTL 

DEELPKRVKARFVSAGRCHLGTCQVNSLSSPHVS 

QAQQETYLGFWINSKKSQCN1FLSGTY 


3504 


A 


1124 


139 


RGEEQFDAEFRRFACLGFGERLQEFSRLLRAVHR 

SRAWTCYLA1RMLMATCCPSPTTTACTGPWQRA 

PPLRLLVQKREADSSGLAFASNSLQRRKKGLLLR 

PVAPLRTRPPLLISLPQDFRQVSSVIDVDLLPETH 

RRVRLHKHGSDRPLGFYIRDGMSVRVAPQG\LER 

VPGIFISRLVRGGLAESTGLLAVSDEDLEVNGIEV 
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SEQU) 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding 
to first amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne C=Cysteine, D=Asparttc Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine t H=Histidlne, 
Msoleucine, K=Lysine, L= Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamint, R-Arginine, S=Serine, 
T=Threorune, V=Vallne, W=Tryptophan, Y-Tyroslne, 
X=Unhnown, *=Stop eodon, A=possible nucleotide deletion, 
V=posslble nucleotide insertion 










AGKTLNQVTDMMVANSHN\LIVTVKPANQRNN 
VVRGASGRLTGPPSAGPGPAEPDSDDDSSDLVIE 
NRQPPSSNGLSQGPPCWDLHPGCRHPGtRSSLPS 
LDDQEQASSGWGSRIRGDGSGFSL 


3505 


A 


3 


2898 


SCRSATSQSGCGGGRSWLCSSLKMAAQPPRGIRL 

SALCPKFLHTNSTSHTWPFSAVAELIDNAYDPDV 

NAKQIWIDKTVINDHICLTFTDNGNGMTSDKLH 

KMLSFGFSDKVTMNGHVPVGLYGNGFKSGSM\R 

LGKDAIVFTKNGESMSVGLLSQTYLNEVIKAEHV 

VVPIVAFNKHRQMINLAESKASLAAILEHSLFSTE 

QKLLAELDAIIGKKGTRIIIWNLRSYKNATEFDFE 

KDKYDIRIPEDLDEITGKKGYKKQERMDQIAPES 

DYSLRAYCSILYLKPRMQIILRGQKVKTQLVSKS 

LAY1ERDVYRPKFLSKTVRITFGFNCRNKDHYGI 

MMYHRNRLIKAYEKVGCQLRANNMGVGVVGII 

ECNFLKPTHNKQDFDYTNEYRLTITALGEKLND 

YW^MKVKKNTEYPLNLPVEDIQKRPDQTWVQ 

CDACLKWRKLPDGMDQLPEKWYCSNNPNDPQFR 

NCEVPEEPEDEDLVHPTYEKTYKKTNKEKFRIRQ 

PEMIPRINAELLFRPT\ALSTPS\FSSPKESVSKR/RH 

LSEGTNSYATRLLNNHQVPPQSEPESNSLKRRLS 

TRSSILNAKNRRL\SSQF\ENSVYKG\DDDDEDVII 

LEENSTPKPAVDHDIDMKSEQSHVEQGGVQVEF 

VGDSEPCGQTGSTSTSSSRCDQGNTAATQTEVPS 

LVVKKEETVEDEIDVRNDAVILPSCVEAEAKIHE 

TQETTDKSADDAGCQLQELRNQLLLVTEEKENY 

KJIQCHMFTOQIKVLQQRILEMNDKYVKKETCH 

QSTETDAVFLLESINGKSESPDHMVSQYQQALEE 

EERLKKQCSALQHVKAECSQCSNNESKSEMDEM 

AVQLDDVFRQLDKCSffiRDQYKSEVELLEMEKS 

Q1RSQCEELKTEVEQLKSTNQQTATDVSTSSNIEE 

SVNHMDGESLKLRSLRVNVGQLLAM1VPDLDLQ 

QVNYDVDWDEILGQWEQMSEISST 


3506 


A 


2 


2120 


RPPEAGGRYRAGGRRQAAKPSRPPLPSRRRLPQG 

GRTRRAMDRPAAAAAAGCEGGGGPNPGPAGGR 

RPPRAAGGATAGSRQPSVETLDSPTGSHVEWCK 

QLIAATISSQISGSVTSENVSRDYKALRDGNKLA 

QMEEAPLFPGESIKA1VKDVMYICPFMGAVSGTL 

TVTDFKLYFKNVERDPHFILDVPLGVISRVEKIGA 

QSHGDNSCGIEIVCKDMRNLRLAYK\QEEQSKLG 

IFENLNKHAFPLSNGQALFAFSYKEKFPINGWKV 

YDPVSEYKRQGLPNESWKISKJNSNYEFCDTYPA 

IIWPTSVKDDDLSKVAVFLAKGRVPVLSWIHPE 

SQATITRCSQPLVGPNDKRCKEDEKYLQTTMDAN 

AQSHKLIIFDARQNSVADTNKTKGGGYESESAYP 

NAELVFLEIHNIHVMPvESLPvKLKEIVYPSIDEARW 

LSNVDGTHWLEYIRMLLAGAVRIADKIESGKTSV 

WHCSDGWDRTAQLTSLAMLMLDSYYRTIKGFE 

TLVEKEWISFGHRFALRVGHGNDNHADADRSPIF 

LQFVDCVWQMTRQFPSAFEFNELFLITILDHLYS 

CLFGTFLCNCEQQRFKEDVYTKTISLWSYINSQL 

DEFSNPFFWYENHVLWVASLSHLELWVNYYV 

RWNPRMRPQMPIHQNLKELLAVRAELQKRVEG 

LQREVATRAVSSSSERGSSPSHFATSVHTLV 


3507 


A 


1 


2169 


GSSIKIRLTVLCAKNLAKKDFFRLPDPFAAKTVVD 
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SEQ1D 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location • 
. corresponding 
to first amino 
acid residne of 
peptide 
sequence 


'Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystelne, D=Aspartic Acid, 
E=Glutamlc Acid, ^Phenylalanine, G°Glycine, H°Histidine, 
I°Isoleuclne, K°Lysine, l^-Leudne, M^Methlonine, j 
N^Asparagine, P=Proline, Q-Glutamine, R=Arginlne, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophao, Y=Tyroslne, 
X=Unhnown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 










GSGQCHSTDTVKNTLDPKWNQHYDLYVGKTDSI 

TISVWNHKKIHKKQGAGFLGCVRLLSNAISRLKD 

TGYQRLDLCKLNPSDTDAVRGQIWSLQTRDRIG 

TGGSWDCRGLLEhfEGTVYEDSGPGRPLSCFME 

EPAPYTDSTGAAAGGGNCRFVESPSQDQRLQAQ 

RLRNPDVRGSLQTPQNRPHGHQSPELPEGYEQRT 

TVQGQVYFLHTQTGVSTWHDPRIPRDLNSVNCD 

ELGPLPPGWEVRSTVSGRIYFVDHNNRTTQFTDP 

RLHHIMNHQCQLKEPSQPLPLPSEGSLEDEELPA 

QRYERDLVQKLKVLRHELSLQQPQAGHCRIEVS 

REEIFEESYRQIMKMRPKDLKKRLMVKFRGEEG 

LDYGGVAREWLYLLCHEMLNPYYGLFQYSTDNI 

YMLQINPDSSINPDHLSYFHFVGRIMGLAVFHGH 

YINGGFTVPFYKQLLGKPIQLSDLESVDPELHKSL 

VWILENDITPVLDHTFCVEHNAFGRILQHELKPN 

G\RNWVTEENKKEYVRLYVNWRFMRGIEAQFL 

ALQKGFNELIPQHLLKPFDQKELELIIGGLDKJDL 

NDWKSNTRLKHCVADSNIVRWFWQAVETFDEE 

RRARLLQFVTGSTRVPLQGFKALQGSTGUAGPR 

LFTTHLIDANTDNLRKAHTCFNR]DIPPYESYEKL 

YEKLLTAVEETCGFAVE 


3508 


A 


3 


6388 


DLYINPADLGWNPPVSSW1EKREIQTERANLTILF 

DKYLPTCLDTUITPJKKIIPIPEQSMVQMVCHLLE 

CLLTTEDJPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPFNYYTTSAMLQAVL 

EKPLEKKAGRNYGPPGNKKLIYFIDDMNMPEVD 

AYGTVQPHTIIRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALSSIYSIILTQHLKLGNFPASLQKSIPPL1DLALAF 

HQmTTFLPTGIKFHYIFNLRDFANIFQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDK1QTEVLKKTFDD1EDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDLVLFEDAMRHVCH1NRILESPRGNALLVGVG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VL1NDLLASGEIPDLYSDDEVENIISNVRNEVKSQ 

GLVDhniENCWKFFTDRIRRQLKVTLCFSPVGNKL 

RVRSRKFPAIVNCTAIHWFHEWPQQALESVSLRF 

LQNTEGIEPTVKQSISKFMAFVHTSVNQTSQSYLS 

hffiQRYNYTTPKSFLEFIRLYQSLLHRHRKELKCK 

TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 

QKNEDADKLIQVVGVETDKVSREKAMADEEEQ 

KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLNKTNLTELKSFGSPPLAVSNVSAAVMVL 

MAPRGRVPKDRSWKAAKVTMAKVDGFLDSLIN 

FNKENIHENCLKAIRPYLQDPEFNPEFVATKSYA 

AAGLCSWVrNIVRFYEVFCDVEPKRQALNKATA 

DLTAAQEKLAAIKAKIAHLNENLAKLTARFEKA 

TADKLKCQQEAEVTAVTISLANRLVGGLASENV 

RWADAVQNFKQQERTLCGDILLITAFISYLGFFT 

KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne C=Cysteine, D=Aspartic Add, 
EsGlnlamic Add, Phenylalanine, G=Glyclce, H=HJstidine, 
I=Isoleudne, K=Lysine, L= Leucine, M=Methionine, 
N°Asparagine, P=Proline, Q=Glutamiae, R-Arginine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, Y=Tyrosine, 
X=l)nknown, *<=Stop codon, /= possible nucleotide deletion, 
^possible nucleotide insertion 


• 








LMDDADVAAWQNEGLPADRMSVENATILINCE 

RWPLMVDPQLQGKWIKNKYGEDLRVTQIGQKG 

YLQIIEQALEAGAWLIENLEESIDPVLGPLLGRE 

VIKKGRFIK1GDKECEYWKPRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAVVSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EVKINEAr^HWAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSIWQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRD1EGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYVVGRALDFATSFEESGPATPMF 

FLLSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEWAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSILFALCYFHAWAERRKFGPQGWNRSY 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELMAKVE 

ERTPYIWAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAY1HGLFMEGACWDTQA 

GIITE AKLKDLTPPMPVMFIKA IPAD\RQDCGHV Y 

SCPVTKTSQ\RDPTYVWTFNLKTKENPSKWVLA 

GVALLLQI 


3509 


A 


3 


6388 


ELYINPADLG WNPPVS S WIEKREIQTERANLTILF 

DKYLPTCLDTLRTRFkKlIPIPEQSMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQL VDYRA EFSK WWLTEFKTVKFPSQGTTFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPFNYYTTSAMLQAVL 

EKPLEKKAGRNYGPPGNKKLr/FIDDMNMPEVD 

AYGTVQPHTIIRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALSSIYSITLTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKlATTFLPTGIKFHYIFNLRDFANffQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDLVLFEDAMRHVCHINRILESPRGNALLVGVG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENIISNVKNEVKSQ 

GLVDNRrZNCWKFFIDRIRRQLKVTLCFSPVGNKL 

RVRSRKFPA1VNCTAIHWFHEWPQQALESVSLRF 

LQNTEGIEPTVKQSISKFMAFVHTSVNQTSQSYLS 

NEQRYNYTIPKSFLEFIRLYQSLLHRHRKELKCK 

TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 

QKNEDADKLIQVVGVETDKVSREKAMADEEEQ 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to Aral amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=>Aspartic Acid, 
E>Glutamic Acid, ^Phenylalanine, G=GlycJne, H=Hlstidlne, 
I=lsoleucine, K^Lysine, l/»Leudne, [^Methionine, 
N=Asparagine, P»Proline, Q=Glntamine, R»Arginine, S°Serine, 
T=Threonlne, V-Valine, W-Tryptophan, Y=Ty rosine, 
X=Unknown, *=Stop codon, £=possible nucleotide deletion, 
\=posslble nucleotide insertion 










KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLNKTNLTELKSFGSPPLAVSNVSAAVMVL 

MAPRGRVPKDRSWKAAKVTMAKVDGFLDSLIN 

FNKENfflENCLKAIRPYLQDPEFNPEFVATKSYA 

AAGLCSWVINrVRFYEVFCDVEPKRQALNKATA 

DLTAAQEKLAAIKAKIAHLNENLAKLTARFEKA 

TADKLKCQQEAEVTAVTISLANRLVGGLASENV 

RWADAVQNFKQQERTLCGDILLITAFISYLGFFT 

KKYRQSLLDRTWRPYLSQLKTPIPVTTALDPLRM 

LMDDADVAAWQNEGLPADRMSVENATILINCE 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQIGQKG 

YLQIIEQALEAGAVVLIENLEESIDPVLGPLLGRE 

VIKKGRFIKIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAVVSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EVKINEAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSrVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDIEGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYWGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEVVAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSILFALCYFHAVVAERRKFGPQGWNRSY 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGH1TDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFN1PELMAKVE 

ERTPYIWAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTA1MQSTARKNEWPLDQMALQCD 

MTKKMREEFRSPPREGAYIHGLFMEGACWDTQA 

GUTEAKLKDLTPPMPVMFIKAIPAD\RQDCGHVY 

SCPVTKTSQ\RDPTYVWTFNLKTKENPSKWVLA 

GVALLLQI 


3510 


A 


390 


3330 I 


AAG SG SRPPAPAARKMADL AECNIK VMCRFRPL 

NESEVNRGDKY1AKFQGEDTVV1ASKPYAFDRVF 

QSSTSQEQVYNDCAKKTVKDVLEGYNGTIFAYG 

QTSSGKTHTMEGKLHDPEGMG1IPRTVQDIFNYIY 

SMDENLEFHIKVSYFEIYLDKIRDLLDVSKTNLSV 

HEDKNRVPYVKGCTERFVCSPDEVMDTIDEGKS 

NRHVAVTNMNEHSSRSHSIFLINVKQENTQTEQK 

LSGKLYLVDLAGSEKVSKTGAEGAVLDEAKNIN 

KSLSALGNV1SALAEGSTYVPYRDSKMTRILQDS 

LGGNCRTnVICCSPSSYNESETKSTLLFGQRAKTI 

KNTVCVNVELTAEQWKKKYEKEKEKNKILRNTI 

QWLENELNRWRNGETVPIDEQFDKEKANLEAFT 

VDKDITLTNDKPATAIGVIGNFTDAERRKCEEEIA 

KLYKQLDDKDEEINQQSQLVEKLKTQMLDQEEL 

LASTRRDQDNMQAELNRLQAENDASKEEVKEV 

LQALEELAVNYDQKSQEVEDKTKEYELLSDELN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H°Histidine, 
Msoleucine, K=Lysine, L^Leucine, AMVf etbionine, 
N=Asparagine, P=Proline, Q=Glutamine, B=Arginine, S°Serine, 
T°Threonine, V=Vaiine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 


• 








QKSATLASIDAELQKLKEMTNHQKKRAABMMA 

SLLKDLAE1GIAVGNNDVKQPEGTGMIDEEFTVA 

RLY1SKMKSEVKTMVKRCKQLESTQTESNKKME 

ENEKELAACQLRISQHEAKIKSLTEYLQNVEQKK 

RQLEESVDALSEELVQLRAQEKVHEMEKEHLNK 

VQTANEVKQAVEQQIQSHRETHQKQISSLRDEVE 

AKAKLITDLQDQNQKMMLEQERLRVEHEKLKA 

TDQEKSRKLHELTVMQDRREQARQDLKGLEETV 

AKELQTLHNLRKLFVQDLATRVKKSAEIDSVDDT 

GGSAAQKQKISFLENNLE\QLTKSAQTSWYRDNA 

DLRCELPKLEKRLRATAERVKALESALKEAKEN 

ASRDRKRYQQEVDRIKEAVRSKNMARRGHSAQI 

AKPBRPGQHPAASPTHPSAIRGGGAFVQNSQPVA 

VRGGGGKQV 


3511 


A 


1 


1757 


MASVQASRRQWCYLCDLPKMPWAMVWDFSEA 

VCRGCVNFEGADRIELLIDAARQLKRSHVLPEGR 

SPGPPALKHPATKDLAAAAAQGPQLPPPQAQPQP 

SGTGGGVSGQDRYDRATSSGRLPLPSPALEYTLG 

SRLANGLGREEAVAEGARRALLGSMPGLMPPGL 

LAAAVSGLGSRGLTLAPGLSPARPLFGSDFEKEK . 

QQRNADCLAELNEAMRGRAEEWHGRPKAVREQ 

LLALSACAPFNVRFKKDHGLVGRVFAFDATARP 

PGYEFELKLFTEYPCGSGNVYAGVLAVARQMFH 

DALREPGKALASSGFKYLEYERRHGSGEWRQLG 

ELLTDGVRSFREPAPAEALPQQYPEPAPAALCGP 

PPRAPSRNLAPTPRRRKASPEPEGEAAGKMTTEE 

QQQRHWVAPGGPYSAETPGVPSPIAALKNVAEA 

LGHSPKDPGGGGGPVRAGGASPAASSTAQPPTQ 

HRLVARMGEAEVSPTAGAEAVSGGGSGTGATPG 

APLC\CTLCRERLEDTHFVQ\CPPVPEHKFCFPCSR 

KFIKAQGPAGEWYCPSGDKCPLVGSSVPWAFMQ 

GEIATILAGD1KVKKERDP 


3512 


A 


3 


1994 


NTNSSSVTNSAAGVEDLNIVQVTVPDNEKERLSS 

IEKIKQLREQVNDLFSRKFGEA1GVDFPVKVPYR 

KITFNPGCWIDGMPPGVVFKAPGYLEISSMRRIL 

EAAEFIKFTVIRPLPGLELSNGEYSTVGKRKIDQE 

GRVFQEKWERAYFFVEVQNISTCLICKRSMSVSK 

EYNLRRHYQTNHSKHYDQYMERMRDEKLHELK 

KGLRKYLLGLSDTECPEQKQVFANPSPTQKSPVQ 

PVEDLAGNLWEKLREKIRSFVAYS1AIDEITDINN 

TTQLAIFIRGVDENFDVSEELLDTVPMTGTKSGN 

EIFSRVEKSLKNFCINWSKLVSVASTGTPPMVDA 

NNGLVTKLKSRVATFCKGAELKSICCIIHPESLCA 

QVKLKMDHVMDVVVKSVNWICSRGLNHSEFTTL 

LYELDSQYGSLLYYTEIKWLSRGLVLKRFFESLE 

EIDSFMSSRGKPLPQLSSIDWIRDLAFLVDMTMH 

LNALNISLQGHSQIVTQMYDLIRAFLAKLCLWET 

HLTRNNLAHFPTLKLVSRNESDGLNYIPKIAELK 

TEFQKRLSDFKLYESELTLFSSPFSTK1DSVHEELQ 

MEV1DLQCNTVLKTKYDKVGIPEFYKYLWGSYP 

KYKHHCAKJLSMFGSTYICEQLFSIMKLSKTKYC 

SQLKDSQWDSVLHQAT 


3513 


A 


1836 


513 


FKSLLSVKWFCFSILVLIFLGTRCYWEMTQSRPSP 
DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 
GPGNPLPDRLGEMAGGRHRRWGTLHLLLLVAA 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Gluta mlc Add, F=Phenyla)aninc, G=Glyclne, H=Hlstidine, 
Msoleudne, K~Lysine, L=Leucine, M=Metbionine, 
N=Asparagine,P=Proline, Q=Glutaraine, R=>Arginlne, S=Serlne, 
T=Threonine, V=Valine, W=Tryptophan, Y« i Tyrosine, 
X<=>l)nknown, *=Stop codon, /^possible nucleotide deletion, 
Vpossible nucleotide Insertion 










LPWASRGVSPSASAWPEEKNYHQPAILNSSALRQ 

1AEGTSISEMWQNDLQPLLIERYPGSPGSYAARQ 

HIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSNII 

STLNPTAKRHLVLACHYDSKYFSHWVNNRVFVG 

ATDSAVPCAMMLELARALDKKLLSLKTVSDSKP 

DLSLQLDFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHEPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTEDNLNKILQVFVLEYL 

HL 


3514 


A 


1836 


513 


FKSLLSVKWFCFSILVLIFLGTRCYWEMTQSRPSP 

DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 

GPGNPLPDRLGEMAGGRHRRWGTLHLLLLVAA 

LPWASRGVSPSASAWPEEKNYHQPAILNSSALRQ 

IAEGTSISEMWQNDLQPLLIERYPGSPGSYAARQ 

HIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSNII 

STLNPTAKRHLVLACHYDSKYFSHW\NNRVFVG 

ATDSAVPCAMMLELARALDKKLLSLKTVSDSKP 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTIDNLNK1LQVFVLEYL 

HL 


3515 


A 


114 


754 


LCRDLTTTMSSKRTKTKTKKRPQRATSNVFAMF 

DQSQ1QEFKEAFNMIDQNRDGFIDKEDLHDMLAS 

LGKNPTDEYLDAMMNEAPGPINFTMFLTMFGEK 

LNGTDPEDVIRNAFACFDEEATGT1QEDYLRELL 

TT\MGDRF\TDE\EVDELYREAP1\DKKGG1FNYI\E 

FTRHLETGGPKDKDDRKITFQIPSPNVPWLATFG 

VFLEEFLLHGP 


3516 


A 


1 


5169 


MAAAPSALLLLPPFPVLSTYRLQSRSRPSAPETDD 

SRVGGIMRGEKNYYFRGAAGDHGSCPTTTSPLA 

SALLMPSEAVSSSWSESGGGLSGGDEEDTRLLQL 

LRTARDPSEAFQALQAALPRRGGRLGFPRRKEAL 

YRALGRVLVEGGSDEKRLCLQLLSDVLRGQGEA 

GQLEEAFSLALLPQLVVSLREENPALRKDALQIL 

HICLKRSPGEVLRTLIQQGLESTDARLRASTALLL 

PILLTTEDLLLGLDLTEVIISLARKLGDQETEEESE 

TAFSALQQIGERLGQDRFQSYISRLPSALRRHYN 

RRLESQFGSQVPYYLELEASGFPEDPLPCAVTLS 

NSNLKFGIIPQELHSRLLDQEDYKNRTQAVEELK 

QVLGKFNPSSTPHSSLVGFISLLYNLLDDSNFKVV 

HGTLEVLHLLVIRLGEQVQQFLGPVIAASVKVLA 

DNKLVIKQEYMKIFLKLMKEVGPQQVLCLLLEH 

LKHKHSRVREEVVN1CICSLLTYPSEDFDLPKLSF 

DLAPALVDSKRRVRQAALEAFAVLASSMGSGKT 

SILFKAVDTVELQDNGDGVMNAVQARLARKTLP 

RLTEQGFVEYAVLMPSSAGGRSNHLAHGADTD 

WLLAGNRTQSAHCHCGDHVRDSMHIYGSYSPTI 

CTRRVLSAGKGKNKLPWENEQPGIMGENQTSTS 

KDIEQFSTYDFIPSAKLKLSQGMPVNDDLCFSRK 

RVSRNLFQNSRDFNPDCLPLCAAGTTGTHQTNLS 

GKCAQLGFSQICGKTGSVGSDLQFLGTTSSHQEK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G=Glydne, H=HUUdine, 
Msoleudne, K=Lysine, L=Leucine, M=Mtthionine, 
N=Asparagine, P^Proline, 0=Glufamlne, R=Arginine, S=Serine, 
Threonine, V=Vnline, W^Tryptophan, Y«=Tyroslne, 
X=Unknown, *=Stop codon, /^possible nudeotide deletion, 
V=possible nudeotide insertion 










VYASLNFGSKTQQTFGSQTECTSSNGQNPSPGAY 

ILPSYPVSSPRTSPKHTSPL1ISPKKSQDNSVNFSNS 

WPLKSFEGLSKPKSHRRSLSAQKSS\DPTGR\NHG 

\ENSQEKPP\VQLTPAL\VRSPSSRRGLNGTKPVPPI 

PARGISLLPDKADLSTVGHKKKEPDDIWKCEKDS 

LPIDLSELNFKDKDLDQEEMHSSLRSLRNSAAKK 

RAKLSGSTSDLESPDSAMKLDLTMDSPSLSSSPNl 

NSYSESGVYSQESLTSSLSTTPQGKR1MSDIFPTFG 

SKPCPTRLSSAKKKISHIAEQSPSAGSSSNPQQISS 

FDFTTTKALSEDSVVVVGKGVFGSLSSAPATCSQ 

SV1SSVENGDTFS1KQSIEPPSGIYGRSVQQNISSYL 

DVENEKDAKVSISKSTYNKMRQKRKEEKELFHN 

KDCEKKEKNSWERMRHTGTEKMASESETPTGAI 

. SQYKERMPSVTHSPEIMDLSELRPFSKPE1ALTEA 

LRLLADEDWEKKIEGLNFERCLAAFHSEILNTKL 

HETNFAVVQEVKNLRSGVSRAAWCLSDLFTYL 

KKSMDQELDTTVKVLLHKAGESNTFIREDVDKA 

LRANfVNNVTPARAVVSLINGGQRYYGRKMLFF 

MMCHPNFEKMLEKYVPSKDLPYIKDSVRNLQQK 

GLGEIPLDTPSAKGRRSHTGSVGNTRSSSVSRDA 

FNSAERAVTEVREVTRKSVPRNSLESAEYLKLIT 

GLLNAKDFRDRINGIKQLLSDTENNQDLVVGNIV 

KIFDAFKSRLHDSNSKVNLVALETMHKMIPLLRD 

HLSPIINMLIPAIVDNNLNSKNPGIYAAATNWQA 

LSQHVDNYLLLQPFCTKAQFLNGKAKQDMTEKL 

ADIVTELYQRKPHATEQKVLWLWHLLGNMTN 

SGSLPGAGGNIRTATAKLSKALFAQMGQNLLNQ 

AASQPPH1KKSLEELLDMTILNEL 


3517 


A 


1449 


252 


QDLKPVLDREYLA1YLKMVFFTCNACGESVKK1 

QVEKHVSVCRNCECLSCIDCGKDFWGDDYKNH 

VKCISEDQKYGGKGY/EKVKTHKGD/ASKQQAW 

IQKISELIK\RPNVSPKVRELLEQISAFDNVPQ\KK 

AKFQNWMKNSLKVHNESILDQVWNIFSEASNSE 

PVNKEQDQRPLHPVANPHAEISTKVPASKVKDA 

VEQQGEVKXNKRERKEERQKKRKREKKELKLE 

NHQENSRNQKPKKRKKGQEADLEAGGEEVPEA 

NGSAGKRSKKKKQRKDSASEEEARVGAGKRKR 

RHSKVETDSKKKKMKLPEHPEGGEPEDDEAPAK 

GKFNWKGTIKAILKQAPDNEIT1KKLRKKVLAQY 

YTVTDEHHRSEEELLVIFNKKISKNPTFKLLKDK 

VKLVK 


3518 


A 


3 


635 


APDSNARNDHFDACSLRVQAGLSSAGPALGNSG 

LAALMASPSKAVIVPGNGGGDVTTHGWYGWVK 

KELEKIPGFQCLAKNMPDPITARESIWLPFMBTEL 

HCDEKTIIIGHSSGAIAAMRYAETHRVYAIVLVSA 

YTSDLGDENERASGYFTRPWQWEKIKANCPYIV 

QFGSn>DPFLPWKEQQEVAD\SWKPNCTNSLTV 

ATFRTQSFMN 


3519 


A 


81 


2277 


VRETRREMAMAMSDSGASRLRRQLESGGFEARL 

YVKQLSQQSDGDRDLQEHRQRIQALAEBTAQNL 

KRNVYQN YRQFIETAREIS YLESEMYQLSHLLTE 

QKSSLESIPLTLLPAAAAAGAAAASGGEEGVGGA 

GGRDHLRGQAGFFSTPGGASRDGSGPGEEGKQR 

TLTTLLEKVEGCRHLLETPGQYLVYNGDLVEYD 

ADHMAQLQRVHGFLMNDCLLVATWLPQRRGM 
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SEQ1D 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Aboine OCysteine, D=Asparttc Acid, 
E-=Clutamic Add, ^Phenylalanine, G=Glycine, H=Hisridlne, 
Msoleucine, K=Lysine, LpLeucine, M=Methionine, 
N=Asparaglne, P=Proline, Q=>Glutamine, R=Arglnlne, S°Serine, 
T=Tbreonlne, V=Valine, W=Tryptopban, Y=Tyrosioe, 
X=Unknown, *°Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










YRYNALYSLDGLAVVNVKDNPPMKDMFKLLMF 

PENRIFQAENAKIKREWLEVLEDTKRALSEKPsRR 

EQEEAAAPRGPPQVTSKATNPFEDDEEEEPAVPE 

VEEEKVDLSMEWIQELPEDLDVCIAQRDFEGAV 

DLLDKLNHYLEDKPSPPPVKELRAKVEERVRQL 

TEVLVFELSPDRSLRGGPKATRRAVSQLIRLGQC 

TKACELFLRNRAAAVHTAIRQLRIEGATLLYIHK 

LCHVFFTSLLETAREFEIDFAGTDSGCYSAFWW 

ARSAMGMFVDAFSKQVFDSKESLSTAAECVKVA 

KEHCQQLGDIGLDLTFI1HALLVKDIQGALHSYK 

E11IEATKHRNSEEMWRRMNLMTPEALGKLKEE 

MKSCGVSNFEQYTGDDCWVNLSYTVVAFTKQT 

MGFLEEALKLYFPELHMVLLESLVE11LVAVQHV 

DYSLRCEQDPEKKAFIRQNASFLYETVLNPVVEK 

RFEEGVGKPAKQLQDLRNASRL1RVNPESTTSW 


3520 


A 


1706 


540 


FVAHLAWPWRADGDMEDGVLNEGFLVKRGHTV 

HNWKARWFILRQNTLVYYKLEGGRRVTPPKGRI 

LLDGCTITCPCLEYENRPLLIKLKTQTSTEYFLEA 

CSREE/RRDAWAFEMTGAIHAGQARGKVQQLHS 

LRNSFKLPPfflSLHRIVDKMHDSNTGIRSSPNMEQ 

GSTYKKTFLGSSLVDWLISNSFTASRLEAVTLAS 

MLMEENFLRPVGVRSMGAIRSGDLAEQFLDDST 

ALYTFAESYKKKISPKEEISLSTVELSGTVVKQGY 

LAKQGHKRKNWKVRRFVLRKDPAFLHYYDPSK 

EENRPVGGFSLRGSLVSALEDNGVPTGVKGNVQ 

GNLFKVITK\DDTHYYIQA\SSKAE\RAE\WIGSLS 

KSLNMNKDPEGTPDSLPSLPR 


3521 


A 


3 


3063 


HASVSLSLGCPRPCADTPGPQPQPMDLRVGQRPP 

VEPPPEPTLLALQRPQRLHHHLFLAGLQQQRSVE 

PMRVKMELPACGATLSLVPSLPAFSIPRHQSQSST 

PCPFLGCRPCPQLSMDTPMPELQEAPQEQELRQL 

LHKDKSKRSAVASSVVKQKLAEVILKKQQAALE 

RTVHPNSPGIPYRTLEPLETEGATRSMLSSFLPPV 

PSLPSDPPEHFPLRKTVSEPNLKLRYKPKKSLERR 

KNPLLRKESAPPSLRRRPAETLGDSSPSSSSTPAS 

GCSSPNDSEHGPNPILGSEALLGQRLRLQETSVAP 

FALPTVSLLPAITLGLPAPARADSDRRTHPTLGPR 

GPILGSPHTPLFLPHGLEPEAGGTLPSRLQPILLLD 

PSGSHAPLLTVPGLGPLPFHFAQSLMTTERLSGSG 

LHWPLSRTRSEPLPPSATAPPPPGPMQPRLEQLKT 

HVQVKRSAKPSEKPRLRQIPSAEDLETDGGGPG 

QVVDDGLEHRELGHGQPEARGPAPLQQHPQVLL 

WEQQRLAGRLPRGSTGDTVLLPLAQGGHRPLSR 

AQSSPAAPASLSAPEPASQARVLSSSETPARTLPF 

TTGLIYDSVMLKHQCSCGDNSRHPEHAGRIQSIW 

SRLQERGLRSQCECLRGRKASLEELQSVHSERHV 

LLYGTNPLSRLKLDNGKLAGLLAQRMFVMLPCG 

GVGVDTDTTWNELHSSNAARWAAGSVTDLAFK 

VASRELKNGFAVVRPPGHHADHSTAMGFCFFNS 

VAIACRQLQQQSKASKDLIVDWDVHHGNGTQQT 

FYQDPSVLYISLHRHDDGNFFPGSGAVDEVGAGS 

GEGFNVhTVAWAGGLDPPMGDPEYLAAFRIVVM 

PIAREFSPDLVLVSAGFDAAEGHPAPLGGYHVSA 

KCFGYMTQQLMNLAGGAVVLALEGGHDLTAIC 

DASEACVAALLGNRVDPLSEEGWKQKPNLNAIR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid rcsidne of 

peptide 

sequence 


Predicted end 
nucleotide j 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E»Glutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidioe, 
I=lsoleucine, K=Lysine, L^Lcudae, M°>Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arglnlnc, S=Serine, 
T=Threonlne, V=Vaiine, W=Tryptophan, Y=iyrosine, 
X<=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










SLEAWIRVHSKYWGCMQRLASCPDSWVPRVPG 
ADKEEVEAVTALASLSVGELAEDRPSEQLVEEEE 
PMNL 


3522 


A 


9 


602 


KMAALGEPVRLERDICRADBLLEKLQRSGEVPPQ 
KLQALQRVLQSEFCNAVREVYEHVYETVD1SSSP 
E VRANA TAKATV AAF AASEGH SHPR WELPKTE 
EGLGFNIMGGKEQNSPmSRIIP/GGIADRHGGLK 
RGDQLLSVNGVSVEGEHHEKAVELLKAAQGKV 
KLVVRYTPKVLEEMESRFEKMRSAKRRQQT 


3523 


A 


645 


1465 


IMAETSLLEAGASAASTAAALENLQVEASCSVCL 

EYLKEPVIIECGHNFCKACITR.WWEDLERDFPCP 

VCRKTSRYRSLRPNRQLGSMVEIAKQL\RPSSGRS 

GMRASAPQHHEALSLFCYEDQEAVCLICAISHTH 

RAHTWPLDDATQEYKEKLQKCLEAVLNQKLQEI 

TRCKSSEEKKPGELKRLVESRRQQ1LREFEELHRR 

LDEEQQVLLSRLEEEEQDILQRLRENAAHLGDKR 

RDLAHLAAEVEGKCLQSGFEMLKVRPLPLHSPS 

G 


3524 


A 


3 


698 


PMVRHEAGEALGAIGDPEVLEILKQYSSDPVIEV 

AETCQLAVRRLEWLQQHGGEPAAGPYLSVDPAP 

PAEERNDVGRLREALLDESRPLFERYRAMFALRN 

AGGEE AALALAEGLHCG S ALFRHEVG Y VLGQLQ 

HEAAVPQLAAALARCTENPMVRHECAEALGAIA 

RPACLAALQAHADDPERVVRE\SCKVALDMYEH 

ETGRAFQYADGLEQLRGAPSLGPNPHPELPEDS 


3525 


A 


1452 


694 


EGLQRPEYLVASAAGFQGLAWGGEGRGRAGCS 

SSGFRDAEPLLLSCPGRNEPLKKERLKWKSDYP 

MTDGQLRSKRDEFWDTAPAFEGRKEIWDALKA 

AAYAAEANDHELAQAILDGASITLPHGTLCECY 

DELGNRYQLPIYCLSPPVNLLLEHTEEESLEPPEP 

PPSVRREFPLKVRLSTGKDVRLSASLPDTVGQLK 

RQLHAQE/GTPKPSWQRWFFSGKLLTDRTRLQET 

KIQKDFVIQVIINQPPPPQD 


3526 


A 


123 


3441 


PGNEGLGLAADHNEDLGHLSADAPWPAVTMAP 

RKRSHHGLGFLCCFGGSDIPEINLRDNHPLQFME 

FSSPIPNAEELNIRFAELVDELDLTDKNREAMFAL 

PPEKKWQIYCSKKKEQEDPNKLATSWPDYYIDRI 

NSMAAMQSLYAFDEEETEMRNQWEDLKTALR 

TQPMRFVTRFIELEGLTCLLNFLRSMDHATCESRI 

HTSLIGCIIALMNNSQGRAHVLAQPEAISTIAQSL 

RTENSKTKVAVLEILGAVCLVPGGHKKVLQAML 

HYQVYAAERTRFQTLLNELDRSLGRYRDEVNLK 

TAIMSFINAVLNAGAGEDNLEFRLHLRYEFLMLG 

IQPVIDKLRQHENAILDKHLDFFEMVRNEDDLEL 

ARRFDMVHIDTKSASQMFELIHKKLKYTEAYPC 

LLSVLHHCLQMPYKRNGGYFQQWQLLDRILQQI 

VLQDERGVDPDLAPLENFNVKNIVNMLINENEV 

KQWRDQAEKFRKEHMELVSRLERKERECETKTL 

EKEEMMRTNLNKMKDKLARESQELRQARGQVA 

ELVAQLSELSTGPVSSPPPPGGPLTLSSSMTTNDL 

PPPPPPLPFACCPPPPPPPLPPGGPPTPPGAPPCLG 

MGLPLPQDPYPSSDVPLRKKRVPQPSHPLKSFNW 

VKLNEERVPGTVWNEIDDMQVFRILDLEDFEKM 

FSAYQRHQEL1TNPSQQKELGSTEDIYLASRKVK 

ELSVIDGRRAQNCIILLSKLKLSNEEIRQAILKMD 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
'sequence 


Amino acid sequence (A=Alanine OCysteine, D=Asparlic Acid, 
E=Glutamle Acid, ^Phenylalanine, G°Glycine, H=Hlstidinc, 
Msoleudoe, K^-Lysine, LHLeudoe, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Vaiine, W°Tryptophan, Y=Tyrosine, 
X°Unknoirn, *=Stop codon, /^possible nucleotide deletion, 
V=posslble nucleotide insertion 










EQEDLAKDMLEQLLKFIPEKSDIDLLEEHKHEIER 

MARADRFLYEMSRIDHYQQRLQALFFKKKFQER 

LAEAKPKVEAILLASRELVRSKRLRQMLEVILAI 

GNFMNKGQRGGAYGFRVASLNKIADTKSSIDRN 

ISLLHYLlMDJEKHFPDn.NMPSELQHLPEAAKVN 

LAELEKEVGNLRRGLRAVEVELEYQRRQVREPS 

DKFVP VM SDFITV S SFSFSELEDQLNE ARDKF AK 

ALMHFGEHDSKMQPDEFFGIFDTFLQAFSEARQD 

LEAMRRRKEEEERRARMEAMLKEQRERERWQR 

QRKVLAAG SSLEEGGEFDDLVSALRSGEVFDKD 

LCKLKRSRXRSGSQALEVTRERAINRLNY 


3527 


A 


1445 


714 


LLGTRMLAGQLEARDPKEGTHPEDPCPGAGAV 

MEKTAVAAEVLTEDCNTGEMPPLQQQ1IRLHQE 

LGRQKSLWADVHGKLRSHIDALREQNMBLREKL 

RALQLQRWKARKKSAASPHAGQESHTLALEPAF 

GKISPLSADEETIPKYAGHKMQSGHSSWGQRSSS 

NNSAPPKPMSLKIERISSWKTPPQENRDKNLSRR 

RQDRRATPTGRPTPCAERRGWSEDGKVASDTCV 

TLHWPLGKFRFR 


3528 


A 


484 


1777 


RJSKIQVYYSTGYSSRKMNPTLGLAIFLAVLLTVK 

GLLKPSFSPRNYKALSEVQGWKQRMAAKELAR 

QNMDLGFKLLKKLAFYNPGRNIFLSPLSISTAFS 

MLCLG A QDSTLDEDCQGFNFRKMPEKDLHEGFH 

YIIHELTQKTQDLKLSIGNTLFIDQRLQPQRKFLE 

DAKNFYSAETILTNFQNLEMAQKQINDFI/ESKTH 

GKJNNLffihaDPGTVMLLANYIFFRARWKHEFDP 

NVTKEEDFFLEKNSSVKVPMMFRSGIYQVGYDD 

KLSCTILEIPYQKNITAIFILPDEGKLKHLEKGLQV 

DTFSRWKTLLSRRVVDVSVPRLHMTGTFDLKKT 

LSY1GVSKDFEEHGDLTKIAPHRSLKVGEAVNKA 

ELKMDERGTEGAAGTGAQTLPMETPLVVKIDKP 

YLLLIYSEKIPSVLFLGKTVNPIGK 


3529 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAIPIGSTSSETETAST 

VGSEETUQTPSWTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYIIQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 1 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAWIRPPLTQGNLRY1AEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTHKDKKIRMEAHAKFAVLWHLTRDLHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQL1TSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTSSETIPMWSDFDLPDQQIEILQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

QVVFDLICKWSGLEVESASVTSQLEIEAMPPKC 

SDIDPDEETIKIEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 

IETKSRQRSHSSIQFSFKEKLSEKVSEKETTVKESG 

KQPGAKPKVKLARKKDDDKKKSSNEKLKQTSV 

FFSDGLDLENWYSCGEGDISEIESDMGSPGSRKSP 
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SEQtD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=AsparUc Acid, 
E^GIotaraic Acid, ^^Phenylalanine, G=Glycine, H=Hlstidine, 
I=Isoleucine, K^Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Scrlne, 
T»Threonlne, V=Vallne, W=Tryptophan, Y^Tyroslne, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 


• 


• 






NFNIHPLYQHVLLYLQLYDSSRTLYAFSAIKAILK 
TWIAFVNAISTTSVNNAYTPQLSLLQNLLARHRI 
SVMGKDFYSHlPVDSNHNFRSSMYffiELISLCLYY 
MRSHYPTHVKVTAQDLIGNRNMQMMSIEILTLL 
FIELAKVIESSAKGFPSHSDMLSKCKVQKVILHC 
LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 
NFSEDEFDNGSTLQSQLLKVLQRLIV\LEHRVM\T 
IPEE\NETGFDFVVS\DLEHISPHQPMTSLQYLHAQ 
SITCQGMFLCAVIRA\LHQHCACKMHPQWIGLIT 
STLPYMGKVLQRWVSVTLQLCRNLDNLIQQYK 
YETGLSDSRPLWMASIIPPDMILTLLEGITAIIHYC 
LLsPPTTQYHQLLVSVDQKHLFEARSGlLSILHMI 
MSSVTLLWSILHQADSSEKMTIAASASLTTINLG 
. ATKNLRQQILELLGPISMNHGVHFMAA1AFVWN 
ERRQNKTTTRTKVIPAASEEQLLLVELVRSISVM 
RAETVIQTVKEVLKQPPAIAKDKKHLSLEVCML 
QFFYAYIQREPVPNLVDSWASLLILLKDSIQLSLP 
APGQFL1LGVLNEFIMKNPSLENKKDQRDLQDVT 
HKIVDA1GAIAGSSLEQTTWLRRNLEVKPSPKIM 
VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 
TLLSE\O.AHLLDMVFYSDEKERVIPLLVNIMHYV 
VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 
AWKKEAFDLFMDPSFFQMDASCVNHWRAIMDN 
LMTHDKTTFRDLMTRVAVAQSSSLNLFANRDVE 
LEQRAMLLKRLAFAIFSSEIDQYQKYLPDIQERLV 
ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 
WPTM1TELVQVFLLMEQELTADEDISRTSGPSVA 
GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 
LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 
QGIHQREFKPYVVRLAKLLRKRAKKNPEEDNSG 
RTLGWEPGHLLLTICTVRSMEQLLPFFNVLSQVF 
NSKVTSRCGGHSGSP1LYSNAFPNKDMKLENHKP 
CSSKARQKIEEMVEKDFLEGMIKT 


3530 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAIPIGSTSSETETAST 

VGSEET1IQTPSVVTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYIIQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVY1AEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAM VTGENINS VEPAQPLSPNQG 

RVAVVIRPPLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTHKDKXIRMEAHAKFAVLWHLTPvDLHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTSSETIPMVVSDFDLPDQQIEILQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQNIPKESSPDDDVQ 

QVVFDL1CKWSGLEVESASVTSQLEDEAMPPKC 

SDIDPDEETIK1EDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTrTILHDSSVAS 

DSTKSRQRSHSSIQFSFKEKLSEKVSEKETIVKESG 

KQPGAKPKVKLARKKDDDKKKSSNEKLKQTSV 
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SEQDD 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
•location 
corresponding 
to last amino 
acid residue of 
peptide | 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
{^Glutamic Acid, ^Phenylalanine, G=Glydue, H=Histidine, 
Msolcudne, K^Lysine, L=Lcucine, M=Metblonine, 
N=Asparagine, P=Proline, Q=Glutaraine, R^Arginine, S=Serioe, 
T=Tbreonine, V=Voiine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=posslble nucleotide Insertion 










FFSDGLDLENWYSCGEGDISEIESDMGSPGSRKSP 

NFNIHPLYQHVLLYLQLYDSSRTLYAFSAIKAILK 

TNP1AFVNAISTTSVNNAYTPQLSLLQNLLARHRI 

SVMGKDFYSHIPVDSNHNFRSSMYIEILISLCLYY 

MRSHYPTHYKVTAQDLIGNRNMQMMSIEILTLL 

FTELAKVIESSAKGFPSFISDMLSKCKVQKVILHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNGSTLQSQLLKVLQRLIV\LEHRVM\T 

IPEE\NETGFDFWS\DLEHISPHQPMTSLQYLHAQ 

SITCQGMFLCAVIRA\LHQHCACKMHPQWIGLIT 

STLPYMGKVLQRVWSVTLQLCRNLDNL1QQYK 

YETGLSDSRPLWMASIIPPDMILTLLEGITAIIHYC 

LLDPTTQYHQLLVSVDQKHLFEARSGILSDLHM1 

MSSVTLLWSILHQADSSEKMTlAASASLTTINLG 

ATKNLRQQILELLGPISMNHGVHFMAAIAFVWN 

ERRQNKTTTRTKV1PAASEEQLLLVELVRSISVM 

RAETVIQTVKEVLKQPPAIAKDKKHLSLEVCML 

QFFYAYIQR1PVPNLVDSWASLLILLKDSIQLSLP 

APGQFL1LGVLNEF1MKKPSLENKKDQRDLQDVT 

HKIVDAIGA1AGSSLEQTTWLRRNLEVKPSPKIM 

VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDMVFYSDEKERVIPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKEAFDLFMDPSFFQMDASCVNHWRA1MDN 

LMTHDKTTFRDLMTRVAVAQSSSLNLFANRDVE 

LEQRAMLLKRLAFA1FSSEIDQYQKYLPDIQERLV 

ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 

WPTMITELVQVFLLMEQELTADED1SRTSGPSV A 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QGIHQREFKPYWRLAKLLRKRAKKNPEEDNSG 

RTLGWEPGHLLLTICTVRSMEQLLPFFNVLSQVF 

NSKVTSRCGGHSGSPILYSNAFPNKDMKLENHKP 

CSSKARQKIEEMVEKDFLEGMIKT 


3531 


A 


553 


2470 


LISPSPALSSQDPALSLKENLEDISGWGLPEARSK 

ESVSFKDVAVDFTQEEWGQLDSPQRALYRDVM 

LENYQNLLALGPPLHKPDVISHLERGEEPWSMQ 

REVPRGPCPEWELKAVPSQQQGICKEEPAQEPIM 

ERPLGGAQAWGRQAGALQRSQAAP\GR\RTCHG 

LGRPWEEFPLRCPLFAQQRVPEGGPLLDTRKMV 

QATEGRTKAPARLCAGENASTPSEPEKFPQVRRQ 

RGAGAGEGEFVCGECGKAFRQSSSLTLHRRWHS 

REKAYKCDECGKAFTWSTNLLEHRRIHTGEKPFF 

CGECGKAFSCHSSLNVHQRIHTGERPYKCSACEK 

AFSCSSLLSMHLRVHTGEKPYRCGECGKAFNQR 

THLTRHHRIHTGEKPYQCGSCGKAFTCHSSLTVH 

EKJHSGDKPFKCSDCEKAFNSRSRLTLHQRTHTG 

EKPFKCADCGKGFSCHAYLLVHRR1HSGEKPFKC 

NECGKAFSSHAYLIVHRRIHTGEKPFDCSQCWKA 

FSCHSSLIVHQRIHTGEKPYKCSECGRAFSQNHCL 

IKHQKIHSGEKSFKCEKCGEMFNWSSHLTEHQRL 

HSEGKPLA1QFNKHLLSTYYVPGSLLGAGDAGLR 

DVDP1DALDVAKLLCVVPPRAGRNFSLGSKPRN 


3532 


A 


3931 


317 


HRELQDSPSAEPPAGSMPLRHWGMARG SKPVGD 
GAQPMAAMGGLKVLLHWAGPGGGEPWVTFSES 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 

Inrnrinn 

corresponding 
to first amino 
acid residue of 
peptide 
seqnencc 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A"Alanine OCystelne, D=Aspartic Acid, 
E=Glularaic Add, ^Phenylalanine, G=Glycine, H=Histidlne, 
I=Isolcudne, K=Lyslne, l>Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glu tamine, R=Arginine, S=Serlot, 
T=Threonine, V=Valine, W=Try ptophan, Y»Tyroslne, 
X=Unknown, *aStop codon, ^-possible nucleotide deletion, 
\ppossible nucleotide insertion 










SLTAEEVCIHIAHKVGITPPCFNLFALFDAQAQV 

WLPPNHLLEEPRDASLMLYF\RHRFYSR\NWHGM 

NPREPAVYRCGPPGTEASSDQTAQGMQLLDPAS 

FEYLFEQGKHEFVNDVASLWELSTEEEIHHFKNB 

SLGMAFLHLCHLALRHGIPLEEVAKKTSFKDCIP 

RSFRRHIRQHSALTRLRLKNVFRRFLRDFQPGRLS 

QQMVMVKYLATLERLAPRFGTERVPVCHLRLLA 

QAEGEPCYERJDSGVAPTDPGPESAAGPPTHEVLV 

TGTGGIQWWPVEEEVNKEEGSSGSSGRNPQASL 

FGKKAKAHKAFGQPADRPREPLGAYFCDFRDIT 

HVGLKEHCVSIHRQDNKCLELSLPSRAAALSFVS 

LVDGYFRLTADSSHYLCHEVAPPRLVMSIRDG1H 

GPLLEPFVQAKLRPEDGLYLIHWSTSHPYRLILTV 

AQRSQAPDGMQSLRLRKFPIEQQDGAFVLEGWG 

RSFPSVRELGAALQGCLLRAGDDCFSLRRCCLPQ 

PGETSNLIIMRGARASPRTLNLSQLSFHRVDQKEI 

TQLSHLGQGTRTNVYEGRLRVEGSGDPEEGKMD 

DEDPLVPGRDRGQELRVVLKVLDPSHHDIALAF 

YETASLMSQVSHTHLAFVHGVCVRGPENIMVTE 

YVEHGPLDVWLRRERGHVPMAWKMVVAQQLA 

SALSYLENKNLVHGNVCGRMILLARLGLAEGTSP 

FIKLSDPGVGLGALSREERVERIPWLAPECLPGG 

ANSLSTAMDKWGFGATLLEICFDGEAPLQSRSPS 

EKEHFYQRQHRLPEPSCPQLATLTSQCLTYEPTQ 

RPSFRmRDLTRLQPHNLADVLTVNPDSPASDPT 

VFHKRYLKKIRDLGEGHFGKVSLYCYDPTNDGT 

GEMVAVKALKADCGPQHRSGWKQEIDILRTLYH 

EHIIKYKGCCEDQGEKSLQLVMEYVPLGSLRDYL 

PRHSIGLAQLLLFAQQICEGMAYLHAQHYIHRDL 

AARNVLLDNDRLVKIGDFGLAKAVPEGHEYYRV 

REDGDSPVFWYAPECLKEYKFYYASDVWSFGVT 

LYELLTHCDSSQSPPTKFLELIGIAQGQMTVLRLT 

ELLERGERLPRPDKCPCEVYHLMKNCWETEASF 

RPTFENLIPILKTVHEKYQGQAPSVFSVC 


3533 


A 


182 


3465 


FRWLDFFRGSINSQFEFGRKKENMTSPAKFKJCDK 

EIIAEYDTQVKEIRAQLTEQMKCLDQQCELRVQL 

LQDLQDFFRKKAEIEMDYSRNLEKLAERFLAKT 

RSTKDQQFKKDQNVLSPVNCWNLLLNQVKRES 

RDHTTLSDrYLNNIIPRFVQVSEDSGRLFKKSKEV 

GQQLQDDLMKVLNELYSVMKTYHMYNADSISA 

QSKLKEAEKQEEKQIGKSVKQEDRQTPRSPDSTA 

NVRmEKHVRP^SVKKIEKMKEKRQAKYTENKL 

KAIKARNEYLLALEATNASVFKYYIHDLSDLIDQ 

CCDLGYHASLNRALRTFLSAELNLEQSKHEGLD 

A1ENAVENLDATSDKQRLMEMYNNVFCPPMKFE 

FQPHMGDMASQLCAQQPVQSELLQRCLQLQSRL 

STLKIENEEVKKTMEATLQTIQDIVTVEDFDVSD 

CFQYSNSMESVKSTVSETFMSKPSIAKRRANQQE 

TEQFYFTKMKEYLEGRNLITKLQAKHDLLQKTL 

GESQRTDCSLARRSSTVRKQDSSQAIPLWESCIR 

FISRHGLQHEGIFRVSGSQVEVNDIKNAFERGEDP 

LAGDQNDHDMDSIAGVLKLYFRGLEHPLFPKD1F 

HDLMACVTMDNLQERALHIRKVLLVLPKTTLn 

MRYLFAFLNHLSQFSEENMMDPYNLAICFGPSL 

MSVPEGHDQVSCQAHVNELIKTniQHENlFPSPRE 



374 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alantne OCysttine, D=Aspartic Acid, 
E-Glutamic Acid, ^Phenylalanine, G-=Glyclne, H=Histidine, 
I=lsoleucinc, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q^Glutamine, R=-Arginine, S=Serine, 
T=Threonlne, V=Valine, W=fryptophan, Y-Tyrosine, 
X"UnknowD, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










LEGPVYSRGGSMEDYCDSPHGETTSVEDSTQDV 

TAEHHTSDDECEPEEAIAKFDYVGRTARELSFKK 

GASLLLYQRASDDWWEGRHNGIDGLIPHQYIW 

QDTEDGVVERSSPKSEIEVISEPPEEKVTARAGAS 

CPSGGHVADIYLANINKQRKRPESGSIRKTFRSDS 

HGLSSSLTDSSSPGVGASCRPSSQPIMSQSLPKEG 

PDKCSISGHGSLNSISRHSSLKNRLDSPQIRKTAT 

AGRSKSFDNHRPMDPEVIAQDEEATMNSALNELR 

ELERQSSVKHTPDWLDTLEPLKTSPVVAPTSEPS 

SPLHTQLLKDPEPAFQRSASTAGDIACAFRPVKS 

VKMAAPVKPPAT\RPKPT\VFPKTNATSPGVNSST 

SPQSTDKSCTV 


3534 


A 


1 


2640 


FRRFVCPASRRPAAGLRDAASSAPRGMASEGPRE 

PESEGIKLSADVKPFVPRFAGLNVAWLESSEACV 

FPSSAATYYPFVQEPPVTEQKIYTEDMAFGASTFP 

PQYLSSEITLHPYAYSPYTLDSTQNVYSVPGSQY 

LYNQPSCYRGFQTVKHRNENTCPLPQEMKALFK 

KKTYDEKKTYDQQKFDSERADGTISSEIKSARGS 

HHLSIYAENSLKSDGYHKRTDRKSRI1AKNVSTS 

KPEFEFTTLDFPELQGAENNMSEIQKQPKWGPVH 

SVSTDISLLREVVKPAAVLSKGE1WKNNPNESV 

TANAATNSPSCTRELSWTPMGYWRQTLSTELS 

AAPKNVTSMINLKTIASSADPKNVSIPSSEALSSD 

PSYNKEKHIIHPTQKSKASQGSDLEQNEASRKNK 

KKKEKSTSKYEVLTVQEPPREEDAEEFPNLAVAS 

ERRDRIETPKFQSKQQPQDNFKMNVKKSQLPVQL 

DLGGMLTALEKKQHSQHAKQSSKPVVVSVGAV 

PVLSKECASGERGRRMSQMKTPHNPLDSSAPLM 

KKGKQRE1PKAKKPTSLKKIILKERQERKQRLQE 

NAVSPAFTSDDTQDGESGGDDQFPEQAELSGPEG 

MDELISTPSVEDKSEEPPGTELQRDTEASHLAPN 

HTTFPKIH SRRFRD YC S QML SKE VD AC VTDLLKE 

LVRFQDRMYQKDPVKAKTKRRLVLGLREVLKH 

LKXKKLKCVIISPNCEKIQSKGGLDDTLHT1IDYA 

CEQNIPFVFALNRKALGRSLNKAyPVSWGIFSY 

DGAQDQFHKMVELTVAARQAYKTMLENVQQE 

LVGEPNSLRHLPAYPHRAPAALQKMAPQPATCEK 

EEPHYIEIWKKHLEAYSGCTLELEESLEASTSQM 

MNLNL 


3535 


A 


1747 


983 


LFQFQVCRSVLSPRAAGCTWSLAPRSRGAAGSPR 

RYRGPQPQPAPPSALPNSRPSPVASGREMVVLSV 

PAEVTVILLDIEGTTTPIAFVKDILFPYIEENVKEY 

LQTHWEEEECQQDVSLLRKQV\FADVVPAVRKW 

REAGMKVYIYSSGSVEAQKLLFGHSTEGDILELV 

DGHFDTKIGHKVESESYRKIADS1GCSTNNELFLT 

DVTREASAAEEADVHVAVWRPGNAGLTDDEK 

TYYSL1TSFSELYLPSST 


3536. 


A 


3 


1302 


GRPPTAPHTGRPPTANRGDPRLDLKRGCARLLTS 

IESRGRPAASAGLRRDRCALRRWPLRRAPLARAT 

RRRAGSPRRCAPRPRACPQGWSRARHQPGGLCL 

LLLLLCQFMEDRSAQAGNCWLRQAKNGRCQVL 

YKTELSKEECCSTGRLSTSWTEEDVNDNTLFKW 

MIFNGGAPNCBPCKE'l'CENVDCGPGKKCRMNKK 

NKPRCVCAPDCSNITWKGPVCGLDGKTYRNECA 

LLKARCKEQPELEVQYQGRCKKTCRDVFCPGSS 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A -Alanine C=Cysteine, D=Aspartic Acid, 
EFGIutamic Acid, ^Phenylalanine, G=Glyc!ne, H=HisHdlne, 
I=Isoleocine, K~Lysine, L°Leucine, M=Methlonlne, 
N=Asparagine, P-Proline, Q=Glutaraine, R°Arginine, S=Scrine, 
Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=ppsslble nucleotide insertion 










TCVWDQTNNAYCVTCNRICPEPASSEQYLCGND 
GVTYS\SACHLRKATCLLGRSIGLAYEGKCIKAK 
SCEDIQCTGGKKCLWDFKVGRGRCSLCDELCPD 
SKSDEPVCASDNATYASECAMKEAACSSGVLLE 
VKHSGSCNS1SEDTEEEEEDEDQDYSFPISSILEW 


3537 


A 


285 


2123 


IGLFLQVAPLSVMAKSCPSVCRCDAGFIYCNDRF 

LTSIPTGIPEDATTLYLQNNQINNAG1PSDLKNLL 

KVERJYLYHNSLDEFPTNLPKYVKELHLQENNIR 

TITYDSLSKIPYLEELHLDDNSVSAVSIEEGAFRD 

SNYLRLLFLSRNHLSTIPWGLPRTIEELRLDDNRIS 

TISSPSLQGLTSLKRLVLDGNLLNNHGLGDKVFF 

NLVNLTELSLVRNSLTAAPVNLPGTNLRKLYLQ 

DNHINRVPPNAFSYLRQLYRLDMSNNNLSNLPQ 

GIFDDLDNITQLILPJWPWYCGCKMKWVRDWL 

QSLPVKVNVRGLMCQAPEKVRGMAIKDLNAELF 

DCKDSGIVSTIQ1TTAIPNTVYPAQGQWPAPVTK 

QPDIKNPKLTKDHQTTG SPSRKTITITVKS VTSDT1 

HISWKLALPMTALRLSWLKLGHSPAFGSITETTVT 

GERSEYLVTALEPDSPYKVCMVPMETSNLYLFD 

ETPVCIETETAPLRMYNPTTTLNREQEKEPYKNP 

NLPLAAIIGGAVALVTIALLALVCWYVHRNGSLF 

SRNCAYSKGRRRKDDYAEAGTKKDNSILEIRETS 

FQMLPI SNEPISKEEFVIHTIFPPNGMNLYKNNH . 


3538 


A 


877 


6184 


WNVKPSLLVVQLFKFSDKEEHEQNDSISGKTGET 

GVEEM1ATRKVEQDSKETVKLSHEDDHILEDAGS 

SDISSDAACTNPNKTENSLVGLPSCVDEVTECNL 

ELKDTMG1ADKTENTLERNKIEPLGYCEDAESNR 

QLESTEFNKSNLEVVDTSTFGPESN1LENAICDVP 

DQNSKQLNA1ESTKIESHETANLQDDRNSQSSSV 

SYLESKSVKSKHTKPVIHSKQNMTTDAPKKTVAA 

KYEVIHSKTKVNVKSVKRNTDVPESQQNFHRPV 

KVRKKQIDKEPKIQSCNSGVKSVKNQAHSVLKK 

TLQDQTLVQIFKPLTHSLSDKSHAHPGCLKEPHH 

PAQTGHVSHSSQKQCHKPQQQAPAMKTNSHVK 

EELEHPGVEHFKEEDKLKLKKPEKNLQPRQRRSS 

KSFSLDEPPLFIPDNIATIRREG SDHSSSFESKYMW 

TPSKQCGFCKKPHGNRFMVGCGRCDDWFHGDC 

VGLSLSQAQQMGEEDKEYVCVKCCAEEDKKTEI 

LDPDTLENQATVEFHSGDKTMECEKLGLSKHTT 

NDRTKYIDDTVKHKVK1LKRESGEGRNSSDCRD 

NEIKKWQLAPLRKMGQPVLPRRSSEEKSEKIPKE 

STTVTCTGEKASKPGTHEKQEMKKKKVVEKGVL 

NVHPAASASKPSADQIRQSVRHSLKDILMKRLTD 

SNLKVPEEKAAKVATKIEKELFSFFRDTDAKYKN 

KYRSLMFNLKDPKNNILFKKVLKGEVTPDHLIR 

MSPEELASKELAAWRRRENRHTDBMIEKEQREVE 

RRPITKITHKGEIEIESDAPMKEQEAAMEIQEPAA 

NKSLEKPEGSEK\RKEEVDSMSKDTTSQHRQHLF 

DLNCKICIGRMAPPVDDLSPKKVKVWGVARKH 

SDNEAES1ADALSSTSNILASEFFEEEKQESPKSTF 

SPAPRPEMPGTVEVESTFLARLNFIWKGFINMPS 

VAKFVTKAYPVSGSPEYLTEDLPDSIQVGGR1SPQ 

TVWDYVEKIKASGTKEICVVRFTPVTEEDQISYT 

LLFAYFSSRKRYGVAANNMKQVKDMYLIPLGAT 

DK1PHPLVPFDGPGLELHRPNLLLGLURQKLKRQ 
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SEQIO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamlc Acid, ^Phenylalanine, G=Glyeinc H°Hlstidine, 
J-Isoleucine, K-Lyslne, LHLeucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginloe, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *-Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










hsacastsh1aetpesappialppdkkskievstee 

apeeendfwsfttvlhkqknkpqqnlqedlpta 

veplmevtkqeppkplrflpgvligwenqpttle 

lankplpvddilqsllgttgqvydqvaqsvmeq 

ntvkeipflneqtnskiektdnvevtdgenkeik 

vkvdn1sestdksaeietsvvgsssisagsltslsl 

rgkppdvsteafltnlsiqskqeetveskektlkr 

qlqedqennlqdnqtsnsspcrsnvgkgnbdgn 

vscsenlvantarspqfinlkrdprqaagrsqpv 

ttseskdgdscrngekhmlpglshnkehlteqin 

veeklcsaeknscvqqsdnlkvaqnspsveniqt 

sqaeqakplqedilmqnietvhpfrrgsavatsh 

fevgntcpsefpsks1tftsrstsprtstnfspmrp 

qqpnlqhlkssppgfpfpgppnfppqsmfgfpphl 

pppllpppgfg\fa\qnFmvpwppw\hlp\gqpqr 

mmgplsqasryigpqnfyqvkdirrperrhsdp 

wgrqdqqqldrpfnrgkgdrqrfysdshhlkr 

erhekeweqeserhrrrdrsqdkdrdrksreeg 

hkdkerarlshgdrgtdgkasrdsrnvdkkpd 

kpksedyekdkerekskhregekdrdryhkdr 

dhtdrtkskr 


3539 


A 


157 


1769 


GSWTVELSLKPSASPSLKWVCLPGAAAVNKHRS 

GAGGLIRSLIQCTWAPAGPARRGGRGIEDFPYLF 

FQLTHCQQR1CSVTQAGVQWCDHSSLQPQTPGL 

NQSSHLSLLSSRDYRMLSSFNEWFWQDRFWLPP 

NVTWTELEDRDGRVYPHPQDLLAALPLALVLLA 

MRLAFERFIGLPLSRWLGVRDQTRRQVKPNATL 

EKHFLTEGHRPKEPQLSLLAAQCGLTLQQTQRW 

FRRRRNQDRPQLTKKFCEASWRFLFYLSSFVGGL 

SVLYHESWLWAPVMCWDRYPNQLTLSCPAADS 

EA\SLYWWYLLELGFYLSLLIRLPFDVKRKGGGP 

SSIKPRPHYDPPSTA\DFKEQVIHHFVAVILMTFSY 

SANLLRIGSLVLLLHDSSDYLLEACKMVNYMQY 

QQVCDALFLIFSFVFFYTRLVLFPTQILYTTYYESI 

SNRGPFFGYYFFNGLLMLLQLLHVFWSCLELRML 

YSFMKKGQMEKDIRSDVEESDSSEEAAAAQEPL 

QLKNGTAGGPRPAPTDGPRSRVAGRLTNRHTTA 

T 


3540 


A 


267 


1397 


SPAGYCHSGLLPGCSRSA/CADLAKHQELPGKKL 

LSEKKLKRYFVDYRRVLVCGGNGGAGASCFHSE 

PRKEFGGPDGGDGGNGGHV1LRVDQQVKSLSSV 

LSRYQGFSGEDGGSKNCFGRSGAVLYIRVPVGTL 

VKEGGRWADLSCVGDEYIAALGGAGGKGNRF 

FLANNNRAPVTCTPGQPGQQRVLHLELKTVAHA 

GMVGFPNAGKSSLLRAISNARPAVASYPFTTLKP 

HVGIVHYEGHLQIAVADIPGIIRGAHQNRGLGSA 

FLRHDBRCRFLLFVVDLSQPEPWTQVDDLKYELE 

MYEKGLSARPHAIVANKIDLPEAQANLSQLRDH 

LGQEVIVLSALTGENLEQLLLULKVLYDAYAEA 

ELGQGRQPLRW 


3541 


A 


1 


8008 


DTQVSETLKRFAGKVTTASVKERREILSELGKCV 

AGKDLPEGAVKGLCKLFCLTLHRYRDAASRRAL 

QAAIQQLAEAQPEATAKNLLHSLQSSGIGSKAGV 

PSKSSGSAALLALTWTCLLVRTVFPSRAKRQGDI 

WNKLVEVQCLLLLEVLGGSHKHAVDGAVKKLT 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location - 
corresponding 
to first amino . 
acid residue of 
peptide 
sequence 


Tredlcttd end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D=>Aspartic Add, 
E=Glutamlc Add, F=Pbenylalanine, G=Glyclne, H°Histidine, 
I=Isoleudoe, K=Lyslue, LHLeudne, M^Methionlne, 
N=Asparagine, P=ProIine, Q=Glutamlne, R*»Arglnine, S=Scrine, 
T=Threonlne, V=Valine, W-=f ryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










KLWKENPGLVEQYLSAILSLEPNQNYAGMLGLL 

VQFCTSHKEMDWSQHKSALLDFYMKNILMSK 

VKPPKYLLDSCAPLLRYLSHSEFKDLILPTIQKSL 

LRSPENVIETISSLLASVTLDLSQYAMDIVKGLAG 

HLKSNSPRLMDEA VLALRNLARQCSDS SAMESL 

TKHLFA1LGGSEGKLTVVAQKMSVLSGIGSVSHH 

WSGPSSQVLNGIVAELFIPFLQQEVHEGTLVHA 

VSVLALWCNRFTMEVPKKLTEWFKKAFSLKTST 

SAVRHAYLQCMLASYRGDTLLQALDLLPLLIQT 

VEKAASQSTQVPTITEGVAAALLLLKLSVADSQA 

EAKLSSFWQLIVDEKKQVFTSEKFLVMASEDAL 

CTVLHVLTERLFLDHPHRETGNKVQQYHRALVA 

VLLSRTWHVRRQAQQTVRKLLSSLGGFKLAHGL 

LEELKTVLSSHKVLPLEALVTDAGEVTEAGKAY 

VPPRVLQEALCVISGVPGLKGDVTDTEQLAQEM 

LIISHHPSLVAVQSGLWPALLARMKIDPEAF1TRH 

LDQUPRMTTQSPLNQSSMNAMGSLSVLSPDRVL 

PQLISnTASVQNPALRLVTREEFAIMQTPAGELY 

DKSHQSAQQDSIKKANMKRENKAYSFKEQUELE 

LKEEIKKKKGIKEEVQLTSKQKEMLQAQLDREA 

QVRRRLQELDGELEAALGLLDI1LAKNPSGLTQYI 

PVLVDSFLPLLKSPLAAPRIKNPFLSLAACVMPSR 

LKALGTLVSHVTLRLLKPECVLDKSWCQEELSV 

AVKRAVMLLHTHTITSRVGKGEPGAAPLSAPAFS 

LVFPFLKMVLTEMPHHSEEEEEWMAQILQILTVQ 

AQLRASPNTPPGRVDENGPELLPRVAMLRLLTW 

VIGTGSPRLQVLASDTLTTLCASSSGDDGCAFAE 

QEEVDVLLCALQSPCASVRETVLRGLMELHMVL 

PAPDTDEKNGLNLLRRLWVVKFDKEEEIRKLAE 

RLWSMMGLDLQPDLCSLLIDDVrYHEAAVRQAG 

AEALSQAVARYQRQAAEVMGRLME1YQEKXYR 

PPPVLDALGRVISESPPDQWEARCGLALALNKLS 

QYLDSSQVKPLFQFFVPDALNDRHPDVRKCMLD 

AALATLNTHGKENVNSLLPVFEEFLKNAPNDAS 

YDAVRQSVVVLMGSLAKHLDKSDPKVKPIVAKL 

IAALSTPSQQVQESVASCLPPLVPA1KEDAGGMIQ 

RLMQQLLESDKYAERKGAAYGLAGLVKGLGILS 

LKQQEMMAALTDAIQDKKNFRRREGALFAFEM 

LCTMLGKLFEPYWHVLPHLLLCFGDGNQYVRE 

AADDCAKAVMSNLSAHGVKLVLPSLLAALEEES 

WRTKAGSVELLGAMAYCAPKQLSSCLPNIVPKL 

TEVLTDSHVKVQKAGQQALRQIGSVIRNPEILAI 

APVLLDALTDPSRKTQKCLQTLLDTKFVHFIDAP 

SLALIMPIVQRAFQDRSTDTRKMAAQIIGNMYSL 

TDQKDLAPYLPSVTPGLKASLLDPVPEVRTVSAK 

ALGAMVKGMGESCFEDLLPWLMETLTYEQSSV 

DRSGAAQGLAEVMAGLG VEKLEKLMPEI VATA S 

KVDIAPHVRDGYIMMFNYLPITFGDKFTPYVGPII 

PCILKALADENEFVRDTALRAGQRVISMYAETA1 

ALLLPQLEQGLFDDLWRIRFSSVQLLGDLLFHISG 

VTGKMTTETASEDDNFGTAQSNKAI1TALGVERR 

NRVLAGLYMGRSDTQLVVRQASLHVWKIVVSN 

TPRTLREBLPTLFGLLLGFLASTCADKRTIAARTL 

GDLVRKLGEKILPEIIPILEEGLRSQKSDERQGVCI 

GLSE1MKSTSRDAVLYFSESLVPTARKALCDPLE 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequeace (A=Alanine OCysteinc, D=Aspartic Acid, 
E=Glutumk Add, ^Phenylalanine, G=Glyclne, H=Histidinc, 
I=Isoleudne, K^Lysine, Leucine, M=M etbionioe, 
N-Asparagine, P=Proline, Q=Glutaroine, R=Arglnlne, S=SerIne, 
T=Threonine, V=Valine, W=Tryptopban, Y~Tyrosine, 
X=l)nknown, *=Stop codon, /^possible nucleotide deletion, 
\ppossible nucleotide insertion 










EVREAAAKTFEQLHSTIGHQALEDILPFLLKQLD 

DEEVSEFALDGLKQVMAKSRWLPYLVPKLTTP 

PVNTRVLAFLSSVAGDALTRHLGVILPAVMLAL 

KEKLGTPDEQLEMANCQAVILSVEDDTGHRIIIE 

DLLEATRSPEVGMRQAAAI1LNIYCSRSKADYTS 

HLRSLVSGLIRLFNDSSPVVLEESWDALNAITKK 

LDAGNQLALEEELHKEIRLIGNESKGEHVPGFCLP 

KKGVTSILPVLREGVLTGSPEQKEEAAKALGLVI 

RLTSADALRPSVVSITGPLIRILGDRFSWNVKAAL 

LIH^SLLLAKVGIALKPFLPQLQTTFTKALQDSNR 

GVRLKAADALGKLISIHIKVDPLFTELLNGIRAME 

DPGVRDTMLQALRFVIQGAGAKVDAVIRKNIVS 

LLLSMLGHDEDNTRISSAGCLGELCAFLTEEELS 

AVLQQCLLADVSGIDWMVRHGRSLALSVAVNV 

APGRLCAGRYSSDVQEM1LSSATADRIPIAVSGV 

RGMGFLMRHHIETGGGQLPAKLSSLFVKCLQNP 

SSDlRLVAEKMIWWANKDPLPPLDPQAIKPILKA 

LLDNTKDKNTVVRAYSDQAIVNLLKMRQGEEVF 

QSLSKILDVASLEVLNEVNRRSLKKLASQADSTE 

QVDDTILT 


3542 


A 


62 


1130 


PWNPQDFPGNRGLMG\QKGEIGPP\GQQGKKGAP 

GMP\GLMGSNGSPGQPGTPGSKGSKGEPGIQGMP 

GASGLKGEPGATGSPGEPGYMGLPGIQGKKGDK 

GNQGEKGIQGQKGENGRQGIPGQQGIQGHHGAK 

GERGEKGEPGVRGAIGSKGESGVDGLMGPAGPK 

GQPGDPGPQGPPGLDGKPGREFSEQFIRQVCTDV 

IRAQLPVLLQSGRIRNCDHCLSQHGSPGIPGPPGPI 

GPEGPRGLPGLPGRDGVPGLVGVPGRPGVRGLK 

GLPGRNGEKGSQGFGYPGEQGPPGPPGPEGPPGI 

SKEGPPGDPGLPGKDGDHGKPGIQGQPGPPGICD 

PSLCFSVIARRDPFRKGPNY 


3543 


A 


654 


194 


PARSLEKMKASVVLSLLGYLVVPSGAYDLGRCTV 
AKKLHDGGLDYFERYSLENWVCLAYFESKFNPS\ 
AIYENTREG YTGFGLFQMRG SDWCGDHGRNRC 
HMSCSALLNPNLEKTDCCAKTTVKGKEGMGAWP 
TWSRYCQYSDTLARWLDGCKL 


3544 


A 


2 


1074 


SCRLAAGRLAQWLLRASRSGMLRAGWLRGAAA 

LALLLAARWAAFEPITVGLAIGAASAITGYLSY 

NDIYCRFAECCREERPLNASALKLDLEEKLFG QH 

LATEVAFKALTGFRNNKNPKKPLTLSLHGWAGT 

GKNFVSQMGAENLHPKGLKSNFVHLFVSTLHFP 

HEQKIKLYQDQLQKWIRGNVSACANSVFIFDEM 

DKL\HPGIIE\AIKPFLDYYEHVERVSYR\KAIFIFLS 

NAGGDLITKTALDFWRAGRKREDIQLKDLEPVL 

SVGVFNNKHSGLWHSGLIDKNLIDYFIPFLPLEYR 

HVKMCVRAEMRARGSAIDEDIVTRVAEEMTFFPN 

RDEKIYSDKGCKTVQSRLDFH 


3545 


A 


3 


273 


SAQGRSWGRFYRQIKRHPGIIPM1GLICLGMGSA 
ALYLLRLALRSPDVW* SWDRKNNPEP WNRLSPN 
DQYKFLAVSTDYKKLKKDRPDF 


3546 


A 


23 


591 ! 


ALSTETRTPDMRRLLLVTSLVWLLWEAGAVPA 
PKVPIKMQVKHWPSEQDPEKAWGARVVEPPEK 
DDQLVVLFPVQKPKLLTTEEKPRGQGRGPILPGT 
KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 
EERPRLWVMPNHQVLLGPEEDQDHIYHPQ*GSR 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 

corresponding 
to first amino ' 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Abnine OCysteine, D=Aspartic Acid, 
E>=Glutaniic Acid, ^Phenylalanine, G=Glyeine, H°Hlstidlne, 
Msoleucine, K=Lysine, L-Leucine, M^Metfaionine, 
N^Asparagine, P^Proline, Q^GIutaminc, R s Argioine, S^Serine, 
T=Thrconlne, V»Valine, W=Tryptophan, Y=1Vrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










GHHCPRPVPRPRLLGLGPSLPCPS 


3547 


A 


23 


591 


ALSTETRTPDMRRLLLVTSLVWLLWEAGAVPA 

PKVPIKMQVKHWPSEQDPEKAWGARVVEPPEK 

DDQLWLFPVQKPKLLTTEEKPRGQGRGPILPGT 

KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 

EERPRLWVMPNHQVLLGPEEDQDHIYHPQ*GSR 

GHHCPRPVPRPRLLGLGPSLPCPS 


3548 


A 


3 


1641 


TWLPSVPAEEVQQPEMAAVLNAERLEVSVDGLT 

LSPDPEERPGAEGAPLAAATAATALATWIRSRPG 

RLRGTARSPGRRAAGGAAEEARRLEQRWGFGLE 

ELYGLALRFFKEKDGKAFHPTYEEKLKLVALHK 

QVLMGPYNPDTCPEVGFPDVLGNDRRREWAAL 

GNMSKEDAMVEFVKLLNRCCHLFSTYVASHKD5 

KEEQEKKRKEEEERRRREEEERERLQKEEEKRRR 

EEEERLRREEEERRRIEEERLRLEQQKQQIMAAL 

NSQTAVQFQQYAAQQYPGNYEQQQILIRQLQEQ 

HYQQYMQQLYQVQLAQQQAALQKQQEVWAG 

SSLPTSSKVECNCTQVI* CQFNRQAKTHTDSSEKE 

LEPEAAEEALENGPKESLPVIAAPSMWTRPQIKD 

FKEKIOODADSVITVGRGEVVTVRVPTHEEGSYL 

FWEFATDNYDIGFGVYFEWTDSPNTAVSVHVSE 

SSDDDEEEEENIGCEEKAKKNANKPLLDEIVPVY 

RRDCHEEVYAGSHQYPGRGVYLLKFDNSYSLW 

RSKSVYYRVYYTR 


3549 


A 


1837 


3593 


PAVLVLEPASQSRKQQNTASATAQHWSAQIHKE 

SFLAPVFTKDEQKHRRPYEFEVERDAKARGLEQF 

SATHGHTPIILNGWHGESAMDLSCSSEGSPGATS 

PFPVSASTPK1GAISSLQGALGMDLSGILQAGLIHP 

VTGQIVNGSLRRDDAATRRRRGRRKHVEGGMD 

LIFLKEQTLQAGILEVHEDPGQATLSTmPEGPGP 

ATSAPEPATAASSQAEKSIPSKSLLDWLRQQADY 

SLEVPGFGANFSDKPKQRRPRCKEPGKLDVSSLS 

GEERVPAIPKEPGLRGFLPENKFNHTLAEPILRDT 

GPRRRGRRPRSELLKAPSIVADSPSGMGPLFMNG 

LIAGMDLVGLQNMRNMPGEPLTGLVGFPAGFAT 

MPTGEEVKSTLSMLPMMLPGMAAVPQMFGVGG 

LLSPPMATTCTSTAPASLSSTTKSGTAVTEKTAE 

DKPSSHDVKTDTLAEDKPGPGPFSDOSEPA1TTSS 

At^ * »>A W A m l + T Am A A^ A Aw J &MA^&u ^a^A V^A A « A A A m 

PVAFNPFLIPGVSPGLIYPSMFLSPGMGMALPAM 
QQARHSEIVGLESQKRKKKKTKGDNPNSHPEPA 
PSCEREPSGDENCAEPSAPLPAEREHGAQAGEGA 
LKDSNNDTN 


3550 


A 


287 


39 


QLNLNKIATSQKHRDFVAESVGEKPVGSLAGIGE 
VMDKKLEEGCFDKAYVVLGQFLVLKKDEDLF*E 
WLRDTGGARTRGSRE 


3551 | 


A 


21 


3925 


GDLLEVGLPPGLEFPRGICLRGLRRTMSLDFGSV 

ALPVQNEDEEYDEEDYEREKELQQLLTDLPHDM 

LDDDLSSPELQYSDCSEDGTDGQPHHPEQLEMS 

WNEQMLPKSQSVNGPSCQGLEPYNKVTYKPYQS 

SAQNNGSPAQEITGSDTFEGLQQQFLGANENSAE 

NMQIIQLQVLNKAKERQLENLIEKLhfESERQIRY 

LNHQLVITKDEKDGLTLSLRESQKLFQNGKERE1Q 

LEAQIKALETQIQALKVNEEQMKKSRTTEMALE 

SLKQQLVDLHHSESLQRAREQHESIVMGLTKKY 

EEQVLSLQKNLDATVTALKEQEDICSRLKDHVK 
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SEQDO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartk Add, 
E-=Glutaroic Add, ^Phenylalanine, G°Glydne, H-Hlstidine, 
l^Isoleucine, K=Lysioe, L=Leucioe, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arglnlne, S°Serine, 
T=Threonlne, V=Valine, W=Tryptopban, Y=Tyroslne, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nudeodde insertion 






• 




QLEKNQEAKLEKTEIINKLTRSLEESQKQCAHLL 

QSGSVQEVAQLQFQLQQAQKAHAMSANMNKA 

LQEELTELKDEISLYESAAKLGIHPSDSEGELNDBL 

TESYVDLGIKKVNWKKSKVTSIVQEEDPNEELSK 

DEFILKLKAEVQRLLGSNSMKRHLVSQLQNDLK 

DCHKKIEDLHQVKKDEKSIEVETKTDTSEKPKNQ 

LWPESSTSDWRDDILLLKNEIQVLQQQNQELKE 

TEGKLRNTNQDLCNQMRQMVQDFDHDKQEAV 

DRCERTYQQHHEAMKTQIRESLLAKHALEKQQL 

FEAYERTHLQLRSELDKLNKEVTAVQECYLEVC 

REKDNLELTLRKTTEKEQQTQEK1KEKLIQQLEK 

EWQSKLDQTIKAMKKKTLDCGSQTDQVTTSDVI 

SKKEMAIMIEEQKCTIQQNLEQEKDIAIKGAMKK 

LEIELELKHCENITKQVEIAVQNAHQRWLGELPE 

LAEYQALVKAEQKKWEEQHEVSVNKRISFAVSE 

AKEKWKSELENMRKNILPGKELEEKIHSLQKELE 

LKNEEVPVVIRAELAKARSEWNKEKQEEIHR1QE 

QNEQDYRQFLDDHRNKINEVLAAAKEDFMKQK 

TELLLQKETELQTCLDQSRREWTMQEAKRIQLEI 

YQYEEDILTVLGVLLSDTQKEHISDSEDKQLLEI 

MSTCSSKWMSVQYFEKLKGCIQKAFQDTLPLLV 

ENADPEWKKRNMAELSKDSASQGTGQGDPGPA 

AGHHAQPLALQATEAEADKKKVLEIKDLCCGHC 

FQELEKAKQECQDLKGKLEKCCRHLQHLERKHK 

AVVEKIGEENNKWEELIEENNDMKNKLEELQT 

LCKTPPRSLSAGAIENACLPCSGGALEELRGQYIK 

AVKKIKCDMLRYIQESKERAAEMVKAEVL*ERQ 

ETARKMRKYYLICLQQILQDDGKEGAEKKIMNA 

ASKLATMAKLLETP1SSKSQSKTTQSGMSK 


3552 


A 


771 


375 


ARTRQTSGQAREPEKESPAPGGGGLAEIRSRQQL 
SQTSRDPPLAKDQAVEAMFPPARGKELLSFEDVA 
MYFTREEWGHLNWGQKDLYRDVMLENYRNMV 
LLVYFQFDAAIPLC*TSLAHSSWLQLYFRLYF 


3553 


A 


76 


72 


PGVRGVEAPGGVAPGRNAMRRGERRDAGGPRP 

ESPVPAGRASLEEPPDGPSAGQ ATGPGEGRRSTE 

SEVYDDGTNTFFWRAHTLTVLFILTCTLGYVTLL 

EETPQDTAYNTKRGIVASILVFLCFGVTQAKDGP 

FSRPHPAYWRFWLCVSVVYELFLIFILFQTVQDG 

RQFLKYVDPKLGVPLPERDYGGNCLrYDPDNET 

DPFTOOWDKLDGFVPAHFLGWYLKTLMIRDWW 

MCMnSVMFEFLEYSLEHQLPNFSECWWDHWIM 

DVLVCNGLGIYCGMKTLEWLSLKTYKWQGLWN 

IPTYKGKMKR1AFQFTPYSWVRFEWKPASSLRR 

WLAVCGIILVFLLAELNTFYLKFVLWMPPEHYLV 

LLRLVFFVNVGGVAMREIYDFMDDPKPHKKLGP 

QAWLVAA1TATELLIVVKYDPHTLTLSLPFY1SQC 

WTLGSVLALTWTVWRFFLRDITLRYXETRWQK 

WQNKDDQGSTVGNGDQHPLGLDEDLLGPGVAE 

GEGAPTPN*PRGPAPRPLPSAPRAVCGASSRR 


3554 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVNNRFELINIDDLEDDPWNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

VPSEQSHASGKLRKKKKKQKNKKSSTGEASENG 

LEDIDRILERIEDSTGLNRPGPAPLSSRKHVLYVE 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to Orst amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanioe OCysteine, D=Asparttc Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H=-HisOdine, 
I=lsoleucine, K=Lysine, 1^ Leucine, M=Metbionine, 
N=Asparngine, P=Proline, Q=Glutamlne, R=Axglnine,S=Serine, 
T=Threonine, V=Vallne, W-^Tryptophan, Y=Tyroslne, 
X°l)nknown, *=Stop codon, ^possible nucleotide deletion, 
Vpossible nucleotide insertion 










HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNTVVLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLDDHLALRARNYEYLIRLFQEWEVGASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNT1ALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA * GEGE WD 


3555 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVNNRFELINIDDLEDDPVVNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

VPSEQSHASGKLRKKKKKQKNKKSSTGEASENG 

LEDIDRILERIEDSTGLNRPGPAPLSSRKHVLYVE 

HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNIWLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTTySYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA*GEGEWD 


3556 


A 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFATIWLAATRGSRL 

VKREYLRVNWKTCEE1LNYVLVRVQPPQPGLP 

RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 

ERLHRAQLQIRIDMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE 

RVEEIPPEVPTEPREPERIPVTVLPPEAITILEAEP1R 

MLEDBGERELPEVSRRELDLLIAEEEEAILLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RIJAPPSPERRPPVPPPPRRRRRRRLLFWDKETQI 

SPEKFQEQLQTRAHCWECPMVQPPERT1RGPAEL 

FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

EISLEAAEEEKSRISLIPPEERWAWPEVEAPEAPA 

LPWPELPEVPMEMPLVLPPELELLSLEAVHRAV 

ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 

LSAQQILHVKQEKPYGRLLIQPGPRFH 


3557 


A 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFATIWLAATRGSRL 
VKREYLRVNWKTCEEILNYVLVRVQPPQPGLP 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
'&°Glotamic Add, {^Phenylalanine, G=Glycloe, tfeHIstldine, 
Msoleucine, K=Lysine, L»Leucinc, M-Methionlne, 
N°Asparagine,P=Proline, Q=Glutamlne, R^Arginine, S=Serine, 
^Threonine, V=Valine,W°Tryptophan, Y>=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










rprfslylsaqlqigvirvysqqcqylvediqhil 

erlhraqlqiridmetelpslllpnhlammetle 

dapdpffgmmsvdprlpspfdffqirhlleaaipe 

rveeippevptepreperipvtvlppeaitileaepir 

mleiegerelpevsrreldlliaeeeeailleiprl 

pppapae*gqelldqvgcqcwegsphfscpfplr 

vegmgealgpeelrltgwepgallmevtppeel 

rlpappsperrppwppprrrrrrrllfwdketqi 

spekfqeqlqtrahcwecpmvqppertirgpael 

frtptlsgwlppellglwthcaqpppkalrrelp 

eeaaaeeerrkievpseievprealepsvplmvsl 

eisleaaeeeksr1slippeerwawpeveapeapa 

lpvvpelpevpmemplvlppelellsleavhrav 

alelqanrepdfsslvsplsprrmaarvfyll.lv 

lsaqqilhvkqekpygrlliqpgprfh 


3558 


A 


489 


2360 


IRPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVlKEffiDFDSLEALRLEGNTVGVEA 

ARVIAKAL*KKSELKRCHWSDMFTGRLRTEIPPA 

LISLGEGL1TAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRV1GTLEEVHMPQNGINHPG1TALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLRQVE 

V1NFGDCLVRSKGAVAIADAIRGGLPKLKELNLS 

FCE1KRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 

EGEEEEEEAEEEEEEDEEEEEEEEEEEEEEPQQRG 

QGEKSATPSRKILDPNTGEPAPVLSSPPPADVSTF 

LAFPSPEKLLRLGPKSSVL1AQQTDTSDPEKVVSA 

FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 

SSFNSNTFLTRLLVHMGLLKSEDKVKA1ANLYGP 

LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 

SCSFARHSLLQTLYKV 


3559 


A 


489 


2360 


IRPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVIKE1EDFDSLEALRLEGNTVGVEA 

ARVIAKAL*KKSELKRCHWSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPG1TALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLRQVE 

VINFGDCLVRSKGAVAIADAIRGGLPKLKELNLS 

FCEIKRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 










QGEKSATPSRKILDPNTGEPAPVLSSPPPADVSTF 
LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKVVSA 
FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 
SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 
LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 
SCSFARHSLLQTLYKV 


3560 


A 


2 


1198 


FVRELPRPRPGAATAAIMVSVINTVDTSHEDMIH 
DAQMDYYGTRLATCSSDRSVKIFDVRNGGQn^IA 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location ■ 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E°Gtutamic Acid, ^Phenylalanine, G=Glycine, H=His1idine, 
J=holeucJne, K=Lysine, L^Leueine, MMMethlonine, 
N=Asparaglne, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T°Threonine, V=Valine, W=Tryptophan, Y**Tyrosloe, 
X=Unknown, *=Stop codon, A=posslble nucleotide deletion, 
V=posslble nucleotide insertion 










DLRGHEGPVWQVAWAHPMYGNILASCSYDRKV 

11WREENGTWEKSHEHAGHDSSVNSVCWAPHDY 

GLILACGSSDGAISLLTYTGEGQWEVKKINNAHT 

IGCNAVSWAPAVVPGSLIDHPSGQKPNYIKRFAS 

GGCDNLIKLWKEEEDGQWKEEQKLEAHSDWVR 

DVAWAPSIGLPTS1TASCSQDGRVFIWTCDDASS 

NTWSPKLLHKFNDWWHVSWSITANILAVSGGD 

NKVTLWKESVDGQWVCISDVNKGQGSVSASVf 

EGQQNEQ*QDRWGLAPHPPAPGLPLPGPTNQTT 

GKSPQLQQDYFPRRSYRCSHRLIICLNVIGDAL 


3561 


A 


540 


86 


WRVKEMTSTLPKALGRKTASRSHTTLQGGSCCP 
VLWTAKLRCRKLRFPLPPPPPSSSAWPWQGWGI 
RGEQEAEGPLGETGPPVGPELSGLRQWRKLIKGR 
YGE WRGSGQKTGQPS * TTMQGGETEENRTETTT 
GNKQRESEAPWVRHTYIT 


3562 


A 


1920 


242 


PMMAMPFFERFKSSIQRPSPVLVLSQNTKRESGR 

KVQSGNINAAKTIADIIRTCLGPKSMMKMLLDP 

MGGIVMTNDGNAILREIQVQHPAAKSMIEISRTQ 

DEEVGDGTTSVnLAGEMLSVAEHFLEQQMHPTV 

VISAYRKALDDMISTLKKISIPVDISDSDMMLNIIN 

SSITTKAISRWSSLACNIALDAVKMVQFEENGRK 

E1D1KKYARVEKIPGGIIEDSCVLRGVMINKDVTH . 

PRMRRYIKNPRIVLLDSSLEYKKGESQTDIEITOE 

EDFTRILQMEEEYIQQLCEDIIQLKPDVVITEKGIS 

DLAQHYLMRANITAIRRVRKTDNNRIARACGARI 

VSRPEELREDDVGTGAGLLEIKKIGDEYFTFITDC 

KDPKACTILLRGASKEILSEVERNFQDAMQVCRN 

VLLDPQLVPGGGASEMAVAHALTEKSKAMTGV 

EQWPYRAVAQALEVIPRTLIQNCGASTIRLLTSLR 

AKHTQENCETWGVNGETGTLVDMKELGIWEPL 

AVKLQTYKTAVETAVLLLRIDDIVSGHKKKGDD 

QSRQGGAPDAGQE 


3563 


A 


1571 


560 


GPSLLGTRGTPNPARTLQIFFLIIGRRLTGRMAAV 

DDLQFEEFGNAATSLTANPDATTVNffiDPGETPK 

HQPGSPRGSGREEDDELLGNDDSDKTELLAGQK 

KSSPFWTFEYYQTFFDVDTYQVFDRIKGSLLPIPG 

KNFVRLY1RSNPDLYGPFW1CATLVFAIAISGNLS 

NFLIHLGEKTYHYVPEFRKVS1AATIIYAYAWLVP 

LALWGFLMWRNSKVMNIVSYSFLEIVCVYGYSL 

FIYIPTAILWIIPHKAVRWILVMIALGISGSLLAMT 

FWPAVREDNRRVALATIVTIVLLHMLLSVGCLA 

YFFDAPEMDHLPTTTATPNQTVAAAKSS 


3564 


A 


1 


328 


NSRVDDFVAHLQRPLLGPASCLGILRPAMTAHSF 
ALPGIIFTTFWGLVGIAGPWFVPKGPNRGVniML 
VATAVCCYLFWLIAILAQLNPLFGPQLKNETIWY 
VRFLWE 


3565 


A 


2 


1081 


FVTDFPARSMAATSLMSALAARLLQPAHSCSLRL 

RPFHLAAVRNEAVVISGRKLAQQIKQEVRQEVEE 

WVASGNKRPHLSVILVGENPASHSYVLNKTRAA 

AVVGINSETIMKPASISEEELLNLINKLNNDDNVD 

GLLVQLPLPEHIDERRICNAVSPDKDVDGFHVIN 

VGRMCLDQYSMLPATPWGVWEIIKRTGIPTLGK 

NVVVAGRSKMVGMPIAMLLHTDGAHERPGGDA 

TVTISHRYTPKEQLfCKHTILADrVlSAAGIPNLITA 

DM1KEGAAVEDVGINRVHDPVTAKPKLVGDVDF 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

locution 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D»Aspartic Acid, 
£>=Clofamic Acid, ^Phenylalanine, G=Glydne, HNHistidine, 
Msoleucine, K°Lysine, L^Leudne, M=Metbionine, 
N^Asparagine, P^Proline, Q=Glutamine, R°Argininc, S-Serine, 
T=Threonine, V=Valine, W«Tryptopban, Y«Tyrosine» 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\ppossible nucleotide insertion 










EGVRQKAGY1TPVPGGVGPMTVAMLMKNTIIAA 
KKVLRLEEREVLKSKELGVATN 


3566 


A 


3 


1130 


SCRRGRQQQRKNVSLSSQFAHTMAAPAQQTTQP 

GGGKRKGKAQYVLAKRARRCDAGGPRQLEPGL 

QGILITCNMNERKCVEEAYSLLNEYGDDMYGPE 

KFIDKDQQPSGSEGEDDDAEAALKKEVGDIKAS 

TEMRLRRFQSVESGANNVVFIRTLGIEPEKLVHHJ 

LQDMYKTKKKKTRVTLRMLPISGTCKAFLEDMK 

KYAETFLEPWFKAPNKGTFQIVYKSRNNSHVNR 

EEVIRELAGIVCTLNSENKVDLTNPQYTWVE1IK 

AVCCLSVVKDYMLFRKYNLQEVVKSPKDPSQLN 

SKQGNGKEAKLESADKSDQNNTAEGKNNQQVP 

ENTEELGQTKPTSNPQVVNEGGAKPELASQATE 

GSKSNENDFS 


3567 


A 


248 


3498 


GKKDSSPWTCPFHPPLQLFFVIRNTRQLGDFHLA 1 

KIKVRNYWTADGDLDIGAKhTVKLYVNRNLIFNG 

KLDKGDREAPADHSILVDQKNEKSEQLEEAMNA 

HSEESKGTHEMAGASGDKELGLGCSPPAETLAD 

AKLSSQGNVSGKRKNSTNCRKDSLSQLEEYLRLS 

AVPTSMGDMPSAPATSPPVKCPPVHEEPSLIQQL 

ENLMGRKICEPPGKTPSWLQPSPTGKDRKQGGR 

KPKPLWLSPEKPLAWKGRLPSDDV1GEGPGETEA 

RDKGLRHEPGWGTSRSVNTKERPQRATTKVHSD 

DSD1FNQPPNRERPASGRRGSRKDAGSSSHGDDQ 

PASREDTWSSRTPSRSRWRSEQEHTLHESWSSLS 

AFDRSHRGRISNTELPGDILDELLQQKSSRHSDLP 

PSKKGEQPGLSRGQDGYSGETDAGGDFKIPVLPY 

GQRLVIDKSTWGDRHYVGLNGIEIFSSKGEPVQI 

SNIKADPPDINILPAYGKDPRVVTNLIDGVNRTQ 

DDMHVWLAPFTRGRSHSITIDFTHPCHVALIRIW 

NYNKSRIHSFRGVKDITMLLDTQCIFEGEIAKASG 

TLAGAPEHFGDTILFTTDDD1LEAIFYSDEMFDLD 

VGSLDSLQDEEAMRRPSTADGEGDERPFTQAGL 

GADERIPELELPSSSPVPQVTTPEPGIYHGICLQLN 

FTASWGDLHYLGLTGLEVVGKEGQALP1HLHQIS 

ASPRDLNELPEYSDDSRTLDKLIDGTNITMEDEH 

MWLIPFSPGLDHVVTIRLDRAESIAGLRFWNYNK 

SPEDTYRGAKIVHVSLDGLCVSPPEGFLIRKGPG 

NCHFDFAQEBLFVDYLRAQLLPQPARRLDMRSLE 

CASMDYEAPLMPCGFIFQFQLLTSWGDPYYIGLT 

GLELYDERGEKIPLSENNIAAFPDSVNSLEGVGG 

DVRTPDKLIDQVNDTSDGRHMWLAPILPGLVNR 

VYVDFDLPTTVSMIKLWNYAKTPHRGVKEFGLL 

VDDLLVYNGILAMVSHLVGGILPTCEPTVPYHn 

LFTEDRDIRHQEKHTTISNQAEDQDVQMMNENQ 

IITNAKRKQSVVDPALRPKTCISEKETRRRRC 


3568 


A 


50 


1724 


AQGGTLSAASRFCRGGLLGPWLHPASEMAATLD 

LKSKEEKDAELDKRIEALRRKNEALIRRYQEIEE 

DRKKAELEGVAVTAPRKGRSVEKENVAVESEKN 

LGPSRRSPGTPRPPGASKGGRTPPQQGGRAGMG 

RASRSWEGSPGEQPRGGGAGGRGRRGRGRGSPH 

LSGAGDTSISDRKSKEWEERRRQNIEKMNEEME 

KIAEYERNQREGVLEPNPVRNFLDDPRRRSGPLE 

ESERDRREESRRHGRNWGGPDFERVRCGLEHER 

QGRRAGLGSAGDMTLSMTGRERSEYLRWKQER 
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NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=>Aspartic Acid, 
E=Glularaic Acid, ^Phenylalanine, G-=Clyclne, H=Hlstid! ne, 
b>Isoleucine, K=Lysine, L=Leucine, MMMetbionine, 
N=Asparaglne, P=Proline, Q=Glutamioe, R=Arginine, S=Serine, 
■^Threonine, V=Vailne, W=Tryptophan, Y= J Tyrosine, 
X=Unknown, *<°Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EKIDQERLQRHRKPTGQWRREWDAEKTDGMFK 

DGPVPAHEPSHRYDDQAWARPPKPPTFGEFLSQ 

HKAEASSRRRRKSSRPQAKAAPRAYSDHDDRWE 

TKEGAASPAPETPQPTSPETSPKETPMQPPE1PAP 

AHRPPEDEGEENEGEEDEEWEDISEDEEEEEBEVE 

EGDEEEPAQDHQAPEAAPTGIPCSEQAHGVPFSP 

EEPLLEPQAPGTTSSPFSPPSGHQPVSDWGEEVEL 

NSPRTTHLAGALSPGEAWPFESV 


3569 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDIDA1FKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3570 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDIDAIFKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGG SRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3571 


A 


28 


131 


RHFFGNLCAMRAKWRKKRMRRLKRKJUIKMRQ 
RSK 


3572 


A 


3 


1202 


QSEPHRKVRVDPPVRDRPPPHPPPLLVQRALPGQ 

GQAEGSDGADGAKRRAMAHQTGIHATEELKEFF 

AKARAGSVRLIKW1EDEQLVLGASQEPVGRWD 

QDYDRAVLPLLDAQQPCYLLYRLDSQNAQGFE 

WLFLAWSPDNSPVRLKMLYAATRATVKKEFGG 

GHIKDELFGTVKDDLSFAGYQKHLSSCAAPAPLT 

SAERELQQIRINEVKTEISVESKHQTLQGLAFPLQ 

PEAQRALQQLKQKMVNYIQMKLDLERETIELVH 

TEPTDVAQLPSRVPRDAARYHFFLYKHTHEGDP 

LESVVFIYSMPGYKCSIKERMLYSSCKSRLLDSV 

EQDFHLE1AKKIEIGDGAELTAEFLYDEVHPKQH 

AFKQAFAKPKGPGGKRGHKRLIRGPGENGDDS 


3573 


A 


49 


1869 


PHCEPNPGAGAMVLLHVLFEHAVGYALLALKEV 

EEISLLQPQVEESVLNLGKFHS1VRLVAFCPFASS 

QVALENANAVSEGVVHEDLRLLLETHLPSKKKK 

VLLGVGDPKIGAAIQEELGYNCQTGGVIAEILRG 

VRLHFHNLVKGLTDLSACKAQLGLGHSYSRAKV 

KFNVNRVDNMIIQSISLLDQLDKDINTFSMRVRE 

WYGYHFPELVKIINDNATYCRLAQFIGNRRELNE 

DKLEKLEELTMDGAXAKAILDASRSSMGMDISAI 

DLINIESFSSRWSLSEYRQSLHTYLRSKMSQVAP 

SLS ALIGEA VGARLIAHAG SLTNL AKYPA STVQIL 

GAEKALFRALKTRGNTPKYGLBFHSTFIGRAAAK 

NKGRISRYLANKCSIASRIDCFSEVPTSVFGEKLR 

EQVEERLSFYETGEIPRKNLDVMKEAMVQAEAE 
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SEQU> 
NO: 


Method 


Predicted 
beginning 
nucleotide 
locution . 
corresponding 
to lint amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A<=Alanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Acid, F°Phcnylalanine, G=<3lycine, H=Histidlne, 
Msoleucine, K=Lyslne, L= Leucine, M=Metblonine, 
N=Asparagint, P=Prollne, Q=Clutacnine, R°Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X a Unknown, *=Stop eodon, /^possible nucleotide deletion, 
Impossible nucleotide insertion 










EAAAEITRKLEKQEKKRLKKEKKRLAALALASS 

ENSSSTPEECEETSEKPKKKKKQKPQEVPQENGM 

EDPSISFSKPKKKKSFSKEELMSSDLEETAGSTSIP 

KRKKSTPKEETVNDPEEAGHRSRSKKKRKFSKEE 

PVSSGPEEAVGKSSSKKKKKFHKASQED 


3574 


A 


284 


2032 


CGNERTARLWVQPVVSTMPQASEHRLGRTREPP 

VNIQPRVGSKLPFAPRARSKERKNPASGPNPMLR 

PLPPRPGLPDERLKKLELGRGRTSGPRPRGPLRA 

DHGVPLPGSPPPTVALPLPSRTNLARSKSVSSGDL 

RPMGIALGGHRGTGELGAALSRLALRPEPPTLRR 

STSLRRLGGFPGPPTLFSIRTEPPASHGSFHMISAR 

SSEPFYSDDKMAHHTLLLGSGHVGLRNLGNTCF 

LNAVLQCLSSTRPLRDFCLRRDFRQEVPGGGRA 

QELTEAFADVIGALWHPDSCEAVNPTRFRAVFQ 

KYVPSFSGYSQQDAQEFLKLLMERLHLEINRRGR 

RAPPILANGPVPSPPRRGGALLEEPELSDDDRANL 

MWKRYLEREDSKTVDLFVGQLKSCLKCQACGY 

RSTTFEVFCDLSLPIPKKGFAGGKVSLRDCFNLFT 

KEEELESENAPVCDRCRQKTRSTKKLTVQRFPRI 

LVLHLNRFSASRGSIKKSSVGVDFPLQRLSLGDF 

ASDKAGSPVYQLYALCNHSGSVHYGHYTALCR 

CQTGWHVYNDSRVSPVSENQVASSEGYVLFYQL 

MQEPPRCL 


3575 


A 


1 


.2408 


RELDSLADLPERIKPPYANGLSTSHLRSSSVEDVK 

LIISEGRPTIEVRRCSMPSVICEHTKQFQTISEESN 

QGSLLTVPGDTSPSPKPEVFSNVPERDLSNVSNIH 

SSFATSPTGASNSKYVSADRNLIKNTAPVNTVMD 

SPVHLEPSSQVGVIQNKSWEMPVDRLETLSTRDF 

ICPNSN1PDQESSLQSFCNSENKVLKENADFLSLR 

QTELPGNSCAQDPASFMPPQQPCSFPSQSLSDAES 

ISKHMSLSYVANQEPGILQQKNAVQ1ISSALDTD 

NESTKDTENTFVLGDVQKTDAFVPVYSDSTIQEA 

SPNFEKAYTLPVLPSEKDFNGSDASTQLNTTTYAF 

SKLTYKSSSGHEVBNSTTDTQVISHEKENKLESL 

VLTHLSRCDSDLCEMNAGMPKGNLNEQDPKHC 

PESEKCLLSIEDEESQQSILSSLENHSQQSTQPEM 

HKYGQLVKVELEENAEDDKTBNQIPQRMTRNK 

ANTMANQSKQ1LASCTLLSEKDSESSSPRGRIRLT 

EDDDPQIHHPRKRKVSRVPQPVQVSPSLLQAKEK 

TQQSLAAIVDSLKLDEIQPYSSERANPYFEYLfflR 

KKIEEKRKLLCSVIPQAPQYYDEYVTFNGSYLLD 

GNPLSKIC1PTITPPPSLSDPLKELFRQQEWRMKL 

RLQHSIEREKLIVSNEQEVLRVHYRAARTLANQT 

LPFSACTVLLDAEVYNVPLDSQSDDSKTSVRDRF 

NARQFMSWLQDVDDKFDKLKTCLLMRQQHEA 

AALNAVQRLEWQLKLQELDPATYKSISIYEIQEF 

YVPLVDVNDDFELTPI 


3576 


A 


5 


1421 


LRLAWHDGARWPLGTPRAAATRREAAALPPVT 

LALLCLDGVFLSSAENDFVHRIQEELDRFLLQKQ 

LSKVLLFPPLSSRLRYLIHRTAENFDLLSSFSVGE 

GWKRRTVICHQDIRVPSSDGLSGPCRAPASCPSR 

YHGPRPISNQGAAAVPRGARAGRWYRGRKPDQ 

PLYVPRVLRRQEEWGLTSTSVLKREAPAGRDPEE 

PGDVGAGDPNSDQGLPVLMTQGTEDLKGPGQR 

CENEPLLDPVGPEPLGPESQSGKGDMVEMATRF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteioe, D=Aspartic Add, 
E^Glutamic Add, ^Phenylalanine, G=Glyclne, H=Hlstidint, 
I»Isoleudne, K-Lysine, L^Leudne, M^Metbionlne, 
N°Asparagine, P=Prolioc Q^GIutamine, R^Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










GSTLQLDLEKGKESLLEKRLVAEEEEDEEEVEED 
GPSSCSEDDYSELLQEITDNLTKKEIQIEKIHLDTS 
SFMEELPGEKDLAHWEIYDFEPALKTEDLLATF 
SEFQEKGFR1QWVDDTHALGDFPCRASAAEALTR 
EFSVLKIRPLTQGTKQSKLKALQRPKLLRLVKER 
PQTNATVARRLVARALGLQHKKKERPAVRGPLP 
P 


3577 


A 


102 


1998 


DTRTPGSLEMGPLQFRDVADEFSLEEWHCLDTAQ 

RNLYRNVMLENYSNLVFLG1WSKPDLIAHLEQG 

KKPLTMKRHEMVANPSGPVICSHFAQDLWPEQN 

IKDSFQKVILRRYEKRGHGNLQLIKRCESVDECK 

VHTGGYNGLNQCSTTTQSKVFQCDKYGKVFHK 

FSNSNRHNIRHTEKKPFKCIECGKAFNQFSTLITH 

KKfflTGEKPYICEECGKAFKYSSALNTHKRIHTG 

EKPYKCDKCDKAFIASSTLSKHEIIHTGKKPYKCE 

ECGKAFNQSSTLTKHKKIHTGEKPYKCEECGKAF 

NQSSTLTKHKKIHTGEKPYVCEECGKAFKYSPJL 

TTHKRIHTGEKPYKCNKCGKAFIASSTLSRHEFIH 

MGKKHYKCEECGKAFIWSSVLTRHKRVHTGEKP 

YKCEECGKAFKYSSTLSSHKRSHTGEKPYKCEEC 

GKAFVASSTLSKHE1IHTGKKPYKCEECGKAFNQ 

SSSLTKHKKIHTGEKPYKCEECGKAFNQSSSLTK 

HKXIHTGEKPYKCEECGKAFNQ S STLDCHKKIHT 

REKPYKCEECGKAFHLSTHLTTHKILHTGEKPYR 

CRECGKAFNHSATLSSHKKIHSGEKPYECDKCG 

KAFISPSSLSPvHEIIHTGEKP 


3578 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNN1QRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKENTKKDLLGIIKGMKVELSTVNV 

RTTKPPIOIRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISF SNIISDMKVARS ATAR V 

RSRPELRIQFDEGYDNYPGQEKTDDLKKRKNIFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV 

TCGLSKNPYLSVKQKVEHIEWFPJ«IYFNEKKDE,K 

ESNIQFKLRPWKFLFRNN 


3579 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKENTKKDLLGIIKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISFSNIISDMKVARSATARV 

RSRPELRIQFDEGYDNYPGQEKTDDLKKRKNFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV 

TCGLSKNPYLSVKQK\^HIEWFRNYFNEKKDILK 

ESNIQFKLRPWKFLFRNN 


3580 


A 


3673 


1619 


LYCVAPYSRHLLGRMSHLPMKLLRKKBEKRNLK 
LRQRNLKFQGASNLTLSETQNGDVSEETOGSRK 
VKKSKQKPMNVGLSETQNGGMSQEAVGN1KVT 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystelne, D=Aspartic Acid, 
E^GIntamic Acid, ^Phenylalanine, G=Glyclne, H=Histidinc, 
Msoleucine, K^Lydne, LpLeocine, M=Methionlne, 
N=Asparagine, P=Proline, Q^GIutamine, R°Arginine, S=Serine, 
T^Tbreonlne, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










KSPQKSTVLTNGEAAMQSSNSESKKKKKKKRK 

MVM)AJEPDTKKAKTENKGKSEEESAETTKETEN 

NVEKPDNDEDESEVPSLPLGLTGAFEDTSFASLC 

NLVNENTLKAKEMGFTNMTEIQHKSIRPLLEGR 

DLLAAAKTGSGKTLAFLIPAVELIVKLRFMPRNG 

TGVLILSPTRELAMQTFGVLKELMTHHVHTYGLI 

MGGSNRSAEAQKLGNGINIIVATPGRLLDHMQN 

TPGFMYKNLQCLVIDEADR1LDVGFEEELKQIIKL 

LPTRRQTMLFSATQTRKVEDLARISLKKEPLYVG 

VDDDKANATVDGLEQGYWCPSEKRFLLLFTFL 

KKNRKKKLMVFFSSCMSVKYHYELLNYIDLPVL 

AHGKQKQNKR'lYl'FFQFCNADSGTLLCTDVAA 

RGLDIPEVDWIVQYDPPDDPKEYIHRVGRTARGL 

NGRGHALLILRPEELGFLRYLKQSKVPLSEFDFS 

WSK1SDIQSQLEKLIEKNYFLHKSAQEAYKSYIRA 

YDSHSLKQIFNVNNLNLPQVALSFGFKVPPFVDL 

NVNSNEGKQKKRGGGGGFGYQKTKKVEKSKIF 

KHISKKSSDSRQFSH 


3581 


A 


23 


453 


LCRCIC1KNITPHCLWDKVLSQFTY1LDNLSNFMS 

HHPHSLRNSCLIRMDLLYWQFTIYTITFCFSHLSG 

RLTLSAQMSHRPCLLSYSLLFWKVHHLFLEGFPC 

SPRLDEMSFHQFPQHPVHVSVVHLPIVYKGSMT 

QVSPH 


3582 


A 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDEIKIPPEPPGRC 

SNHLQDK1QKLYERK1KEGMDMNY1IQRKKEFRN 

PSIYEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKIEMDKLEKAKKERTKIEFVTGTK 

KGTTTNATSTTTTTASTAVADAQKRKSKWDSAI 

PVTTLAQPTILTTTATLPAVVTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3583 


A 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDEIKIPPEPPGRC 

SNHLQDKIQKLYERKIKEGMDMNYHQRKKEFRN 

PSIYEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKIEMDKLEKAKKERTKIEFVTGTK 

KGTTTNATSTTTTTASTAVADAQKRKSKWDSA1 

PVTT1AQPTILTTTATLPAVVTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3584 


A 


3 


1139 


PGSTISSRADRLGAPVLAHPKMAERQEEQRGSPP 

LRAEGKADAEVKLILYHWTHSFSSQKVRLVIAE 

KALKCEEHDVSLPLSEHNEPWFMRLNSTGEVPV 

LIHGENUCEATQIIDYLEQTFLDERTPRLMPDKES 

MYYPRVQHYRELLDSLPMDAYTHGCILHPELTV 

DSMIPAYATTRIRSQ1GNTESELKKLAEENPDLQE 

AYIAKQKRLKSKLLDHDNVKYLKKJLDELEKVL 

DQ VETELPRRNEETPEEG QQP WLCGESFTLADVS 

LAVTLHRLKFLGFARRNWGNGKRPNLETYYERV 

LKRKTF^VLGHVNNILISAVLPTAFRVAKKRAP 

KVLGTTLVVGLLAGVGYFAFMLFRKRLGSMILA 

LRPRPNYF 
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SEQD) 
NO: 


Method 


Predicted 

begiooiog 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Gluta mlc Acid, F=Phenylalanine, G=Glycine, H°Hlstidine, 
l=lsoleucine, K°Lysine, L= Leucine, M»Methionine, 
N=Asparaginc P~ProIine, Q=Glutan>ine, R-Arginine, S=Serine, 
T=Threonlne, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide Insertion 


3585 


A 


1 


1777 


RRHSPGSPAFAPSSRATAICPRAARAPATLLLALG 

AVLWPAAGAWELTELHTNDVHSRLEQTSEDSSK 

CVNASRCMGGVARLFTKVQQIRRAEPNVLLLDA 

GDQ YQ GT1WFTVYKG AE V AHFMN ALRYDAMA 

LGNHEFDNGVEGLIEPLLKEAKFPILSANIKAKGP 

LASQISGLYLPYKVLPVGDEWGIVGYTSKETPF 

LSNPGTNLVFEDEITALQPEVDKLKTLNVNKI1AL 

GHSGFEMDKLIAQKVRG VDW VGGHSNTFLYT 

GNPPSKEVPAGKYPFIVTSDDGRKVPWQAYAF 

GKYLGYLKIEFDERGNVISSHGNPILLNSSlPEDPS 

IKADIhTKWPJKLDNYSTQELGKTIVYLDGSSQSC 

RJMC^GNLICDAMINNNLRHTDEMFWNHVS 

MC1LNGGGIRSPIDERNNGTITWENLAAVLPFGG 

TFDLVQLKGSTLKKAFEHSVHRYGQSTGEFLQV 

GGIHWYDLSRKPGDRVVKLDVLCnCCRVPSYD 

PLKMDEVYKVILPNFLANGGDGFQMIKDELLRH 

DSGDQDINWSTYISKMKVIYPAVEGRIKFSTGS 

HCHGSFSLIFLSLWAVIFVLYQ 


3586 


A 


1399 


881 


LSNKDVLSPQLKDENSKLRRKLNEVQSFSEAQTE 

MVRTLERKLEAKMIKEESDYHDLESVVQQVEQN 

LELMTKRAVKAENHWKLKQEISLLQAQVSNFQ 

RENEALRCGQGASLTVVKQNADVALQNLRWM 

NSAQASIEQLVSGAETLNLVAEILKSIDRISEVKD 

EEEDS 


3587 


A 


88 


1639 


GCVGRGLPLPPRHPTPPSSSSSPFVLLAFLLLVRL 

DPAVSGKMAAPRPPPARLSGVMVPAPIQDLEAL 

RALTALFKEQRNRETAPRTIFQRVLDILKKSSHA 

VELACRDPSQVENLASSLQLITECFRCLRNACIEC 

SVNQNSIRNLDT1GVAVDLILLFRELRVEQESLLT 

AFRCGLQFLGNIASRNEDSQS1VWVHAFPELFLS 

CLNHPDKKIVAYSSMILFTSLNHERMKELEENLN 

1AIDV1DAYQKHPESEWPFLI1TDLFLKSPELVQA 

MFPKLNNQERVTLLDLMIAK1TSDEPLTKDDIPVF 

LRHAELIASTFVDQCKTVLKLASEEPPDDEEALA 

TIRLLDVLCEMTVNTELLGYLQVFPGLLERVIDL 

LRVIHVAGKETTNIFSNCGCVRAEGD1SNVANGF 

KSHLIRLIGNLCYKNKDNQDKVNELDG1PLILDN 

CNISDSNPFLTQWVIYAIRNLTEDNSQNQDLIAK 

MEEQGLADASLLKKVGFEVEKKGEKLILKSTRD 

TPKP 


3588 


A 


3 


1462 


DSPRNRFEILGRPTRTPTRPGPRPAMEDLDALLSD 

LETTTSHMPRSGAPKERPAEPLTPPPSYGHQPQT 

GSGESSGASGDKDHLYSTVCKPRSPKPAAPAAPP 

FSSSSGVLGTGLCELDRLLQELNATQFNITDEIMS 

QFPSSKVASGEQKEDQSEDKKRPSLPSSPSPGLPK 

A S ATS ATLELDRLMASLSDFRV QNHLP A SGPTQP 

PWSSTNEGSPSPPEPTGKGSLDTMLGLLQSDLSR 

RG VPTQAKGLCG SCNKPI AGQ VVTALGRA WHPE 

HFVCGGCSTALGGSSFFEKDGAPFCPECYFERFSP 

RCGFCNQPIRHKMVTALGTHWHPEHFCCVSCGE 

PFGDEGFHEREGRPYCRRDFLQLFAPRCQGCQGP 

ILDKYISALSALWHPbCFVCRECFAPFSGGSFFEH 

EGRPLCENHFHARRGSLCATCGLPVTGRCVSAL 

GRRFHPDHFTCTFCLRPLTKGSFQERAGKPYCQP 

CFLKLFG 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A°A)anine OCysteine, D°AsparUc Acid, 
E°Glutamic Acid, ^Phenylalanine, G<=Gtydne, H°Histidine, 
I^Isokudne, KHLysine, L=Leudne, M-Metbionlne, 
N=Asparaglne, P=Proline, Q=Glntamine, R°Arginine, S-Serine, 
T=Tbreonine, V=Vaiioe, W=Tryptophan, Y=Tyrosine, 
X°Unknown, *=Stop codon, /^possible nudeolide deletion, 
^possible nudeotide insertion 


3589 


A 


226 


6793 


SPPKKSRKCNLSFRLISAERWRFFLLILMEMPRKP 

RLTLFVQRRIENIATEREFDPEEFYYLLEAAEGHA 

KEGQGIKTDIPRYIISQLGLNKDPLEEMAHLGNy 

DSGTAETPETDESVSSSNASLKLRRKPRESDFETI 

laiSNGAYGAVYFVRHKESRQRFAMKKINKQNL 

ILRNQIQQAFVERDILtFAENPFWSMYCSFETRR 

HLCMVMEYVEGGDCATLMKNMGPLPVDMARM 

YFAETVLALEYLHNYGIVHRDLKPDNLLVTSMG 

HIKLTDFGLSKVGLMSMTTNLYEGHIEKDAREFL 

DKQVCGTPEYIAPEVDLRQGYGKPVDWWAMGD 

LYEFLVGCVPFFGDTPEELFGQVISDEINWPEKDE 

APPPDAQDLITLLLRQNPLERLGTGGAYEVKQHR 

FFRSLDWNSLLRQKAEFIPQLESEDDTSYFDTRSE 

KYHHMETEEEDDTNDEDFNVEIRQFSSCSHRFSK 

VFSSIDRITQNSAEEKEDSVDKTKSTTLPSTETLS 

WSSEYSEMQQLSTSNSSDTESNRHKLSSGLLPKL 

AISTEGEQDEAASCPGDPHEEPGKPALPPEECAQ 

EEPEVTTPASTISSSTLSVGSFSEHLDQINGRSECV 

DSTDNSSKPSSEPASHMARQRLESTEKKKISGKV 

TKSLSASALSLMIPGDMFAVSPLGSPMSPHSLSSD 

PSSSRDSSPSRDSSAASASPHQP1VIHSSGKNYGFT 

1RAIRVYVGDSDIYTVHHIVWNVEEGSPACQAGL 

KAGDLITHINGEPVHGLVHTEV1ELLLKSGNKVSI 

TTTPFENTSIKTGPARRNSYKSRMVRRSKKSKKK 

ESLERRRSLFKKXAKQPSPLLHTSRSFSCLNRSLS 

SGESLPGSPTHSLSPRSPTPSYRSTPDFPSGTNSSQ 

SSSPS SSAPNSPAGSGFDRPSTLHGLAPKLGGQRY 

RSGRRKSAGN1PLSPLARTPSPTPQPTSPQRSPSPL 

LGHSLGNSKIAQAFPSKMHSPPTIVRHIVRPKSAE 

PPRSPLLKRVQSEEKLSPSYGSDKKHLCSRKHSL 

EVTQEEVQREQSQREAPLQSLDENVCDVPPLSRA 

RPVEQGCLKRPVSRKVGRQESVDDLDRDKXKAK 

VVVKKADGFPEKQESHQKFHGPGSDLENFALFK 

LEEREKKVYPKAVERSSTFENKASMQEAPPLGSL 

LKDALHKQASVRASEGAMSDGPVPAEHRQGGG 

DFRRAPAPGTLQDGLCHSLDRG1SGKGEGTEKSS 

QAKELLRCEKLDSKLANIDYLRKKMSLEDKEDN 

LCPVLKPKMTAGSHECLPGNPVRPTGGQQEPPPA 

SESRAFVSSTHAAQMSAVSFVPLKALTGRVDSGT 

EKPGLVAPESPVRKSPSEYKLEGRSVSCLEPIEGT 

LDIALLSGPQASKTELPSPESAQSPSPSGDVRASV 

PPVLPSSSGKKNDTTSARELSPSSLKMNKSYLLEP 

WFLPPSRGLQNSPAVSLPDPEFKRDRKGPHPTAR 

SPGTVMESNPQQREGSSPKHQDHTTDPKLLTCLG 

QNLHSPDLARPRCPLPPEASPSREKPGLRESSERG 

PPTARSERSAARADTCREPSMELCFPETAKTSDN 

SKNLLSVGRTHPDFYTQTQAMEKAWAPGGKTN 

HKDGPGEARPPPRDNSSLHSAGIPCEKELGKVRR 

GVEPKPEALLARRSLQPPGIESEKSEKXSSFPSLQ 

KDGAKEPERKEQPLQRHPSSIPPPPLTAKDLSSPA 

ARQHCSSPSHASGREPGAKPSTAEPSSSPQDPPKP 

VAAHSESSSHKPRPGPDPGPPKTKHPDRSLSSQK 

PSVGATKGKEPATQSLGGSSREGKGHSKSGPDVF 

PATPGSQNKASDGIGQGEGGPSVPLHTDRAPLDA 

KPQPTSGGRPLEVLEKPVHLPRPGHPGPSEPADQ 
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SEQ1D 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
rjiucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-= Alanine OCystelne, D=Asparric Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H«Hlstldine, 
I==IsoIeudne, K=Lysine, L=Lcucine, M-Metbionioe, 
N°Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unkno»vn, *=Stop codon,/=possible nucleotide deletion, 
\ppossible nucleotide insertion 










KLSAVGEKQTLSPKHPKPSTVKDCPTLCKQTDN 

RQTDKSPSQPAANTDRRAEGKKCTEALYAPAEG 

DKLEAGLSFVHSENRLKGAERPAAGVGKGFPEA 

RGKGPGPQKPPTEADKPNGMKRSPSATGQSSFRS 

TALPEKSLSCSSSFPETRAGVREASAASSDTSSAK 

AAGGMLELPAPSNRDHRKAQPAGEGRTHMTKS 

DSLPSFRVSTLPLESHHPDPNTMGGASHRDRALS 

VTATVGETKGKDPAPAQPPPARKQNVGRDVTKP 

SPAPNTDRPISLSNEKDFVVRQRRGKESLRSSPHK 

KAL 


3590 


A 


3 


935 

• 


RATTRPKNEVQDYVSVEYLSPHMGGTDPFKYSY 

PPLVDDDFQTPLCENGPITSEDETSSKEDIESDGK 

ETLETISNEEQTPLLKKINPTESTSKAEENEKVDS 

KVKAFKKPLSVFKGPLLHISPAEELYFGSTESGEK 

KTLIVLTNVTKNIVAFKVRTTAPEKYRVKPSNSS 

CDPGASVDIVVSPHGGLTVSAQDRFLIMAAEME 

QSSGTGPAELTQFWKEVPRNKVMEHRLRCHTVE 

SSKPNTLTLKDNAFNMSDKTSEDICLQLSRLLES 

NRKLEDQVQRCIWFQQLLLSLTMLLLAFVTSFFY 

LLYS 


3591 


A 


303 


2 


GGSWGPLCPVSPAMSLSDPGLGYHPTCWTLRWP 

PLCSLHALHVFHCLFSSRLGTPVSPRLAMDPNCS 

CEAGGSCACAGSCKCKKCKCTSCKKSCCSCCPL 


3592 


A 


1052 


1779 


GKTMMRKMLLAAALSVTAMTAHADYQCSVTP 

RDDVIVSPQTVQVKGENGNLV1TPDGNVMYNGK 

QYSLNAAQREQAKDYQAELRSTLPWIDEGAKSR 

VEKARIALDKIIVQEMGESSKMRSRLTKLDAQVK 

EQMNRIIETRSDGLTTHYKAIDQVRAEGQQLVNQ 

AMGGILQDSINEMGAKAVLKSGGNPLQNVLGSL 

GGLQSSIQTEWKKQEKDFQQFGKDVCSRVVTLE 

DSRKALVGNLK 


3593 


A 


3 


1837 


LSFEKVDIQTDNDLTKEMYEGKENVSFELQRDFS 

QETDFSEASLLEKQQEVHSAGN1KKEKSNTEDGT 

VKDETSPVEECFFSQSSNSYQCHTITGEQPSGCTG 

LGKSISFDTKLVKHEIINSEERPFKCEELVEPFRCD 

SQLIQHQENNTEEKPYQCSECGKAFSINEKL1WH 

QRLHSGEKPFKCVECGKSFSYSSHYITHQTIHSGE 

KPYQCKMCGKAFSVNGSLSRHQRIHTGEKPYQC 

KECGNGFSCSSAYITHQRVHTGEKPYECNDCGK 

AFNGNAKLIQHQR1HTGEKPYECNECGKGFRCSS 

QLRQHQSIHTGEKPYQCKECGKGFNNNTKLIQH 

QRIHTASLAEQLFKASGNHPNWGCCLTISSPGPS 

VYGPKMNMRGAPNSRLAGGREKRTQDTDFGQC 

SFLPSHSPSCFEPWNVTDYDSSWYRQKQVLSGV 

WSSPLS1LKLPRTLLRISIH1QEMDTPGEMLMTGR 

GSLGPTLTTEAPAAAQPGKQGPPGTGRCLQAPGT 

EPGEQTPEGARELSPLQESSSPGGVKAEEEQRAG 

AEPGTRPSLARSDDNDHEVGALGLQQGKSPGAG 

NPEPEQDCAARAPVRAEAVRRMPPGAEAGSVVL 

DD ! 


3594 


A 


39 


261 


RAAMMDTSRVQPIKLAIVIKVLGRTGSQGQCTQ 

VRVEFMDDTSRSIIRSVKGPVREGDVLTLLESERE 

ARRLR 


3595 


A 


973 


68 


GRVGTKHQMADDAGAAGGPGGPGGPGMGNRG 
GFRGGFGSGIRGRGRGRGRGRGRGRGARGGKAE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alauine OCysteine, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G<=Glycinc, H=HJslidlne, 
Msolcucine, K=Lysine, L^Leudne, M=Mcthlonine, 
N=Asparagine, P=Proline, Q=Glutamlne, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=>Tyrosine, 
X=Unknown, *=Stop codon, /"possible nucleotide deletion, 
Wpossible nucleotide insertion 










DKEWMPVTKLGRLVKDMKIKSLEEIYLFSLPIKE 

SEnDFFLGASLKDEVLKIMPVQKQTRAGQRTOP 

KAFVAIGDYNGHVGLGVKCSKEVATAIRGAIILA 

KLSIVPVRRGYWGNKIGKPHTVPCKVTGRCGSV 

LVRLIPAPRGTGIVSAPVPKKLLMMAGIDDCYTS 

ARGCTATLGNFAKATFDAISKTYSYLTPDLWKE 

T\TTKSPYQEFTDHLVKTHTRVSVQRTQAPAVA 

TT 


3596 


A 


106 


2960 


DERRVGAADMFGRSRSWVGGGHGKTSRNIHSL 

DHLKYLYHVLTKNTTVTEQNRNLLVETIRS1TEIL 

IWGDQNDSSVFDFFLEKNMFVFFLNBLRQKSGRY 

VC V QLLQTLN1LFENI SHETSL Y YLLSNNYVNS II 

VHKFDFSDEE1MAYYISFLKTLSLKLNNHTVHFF 

YNEHTNDFALYTEAIKFFNHPESMVRIAVRTTTL 

NVYK V SLDN Q AMLHYIRDKTA VP YFSNL VWFIG 

SHVIELDDCVQTDEEHRNRGKLSDLVAEHLDHL 

HYLNDILIINCEFLNDVLTDHLLNRLFLPLYVYSL 

ENQDKGGERPKISLPVSLYLLSQVFLIIHHAPLVN 

SLAEVILNGDLSEMYAKTEQDIQRSSAKPSIRCFI 

KPTETLERSLEMNKHKGKRRVQKRPNYKNVGEE 

EDEEKGPTEDAQEDAEKAKGTEGGSKGIKTSGES 

EEIEMVIMERSKLSELAASTSVQEQNTTDEEKSA 

AATCSESTQWSRPFLDMVYHALDSPDDDYHALF 

VLCLLYAMSHNKGMDPEKLERIQLPVPNAAEKT 

TYNHPLAERLIRIMNNAAQPDGKIRLATLELSCL 

LLKQQVLMSAGCIMKDVHLACLEGAREESVHLV 

RHFYKGEDIFLDMFEDEYRSMTMKPMNVEYLM 

MDASILLPPTGTPLTGIDFVKRLPCGDVEKTRRA1 

RVFFMLRSLSLQLRGEPETQLPLTREEDLDCTDDV 

LDLNNSDLIACTVITKDGGMVQRSLAVDIYQMS 

LVEPDVSRLGWGVVKFAGLLQDMQVTGVEDDS 

RALNITIHKPASSPHSKPFPILQATFIFSDHIRCIIAK 

QRLAKGRIQARRMKMQRIAALLDLPIQPTTEVLG 

FGLGSSTSTQHLPFRFYDQGRRGSSDPTVQRSVF 

ASVDKVPGFAVAQCINEHSSPSLSSQSPPSASGSP 

SGSGSTSHCDSGGTSSSSTPSTAQSPAGIGHVTQ 


3597 


A 


427 


277 


GVRRIQHHWAQMHECNVHTYASLFCLFLLHTG 
KLCCLNSHRHFHCIKYSK 


3598 


A 


1 


503 


FRPRTKKATAMYLEHYLDS1ENLPCELQRNFQL 

MRELDQRTEDKKAEIDILAAEYISTVKTLSPDQR 

VERLQKIQNAYSKCKEYSDDKVQLAMQTYEMV 

DKHRRLDADLARFEADLKDKMEGSDFESSGGR 

GLKKGRGQKEKRGSRGRGRRTSEEDTPKKKKH 

KGG 


3599 


A 


2 


3907 


KTITALAFSPDGKYLVTGESGHMPAVRVWDVAE 

HSQVAELQEHKYGVACVAFSPSAKY1VSVGYQH 

DMIVNVWAWKKNIVVASNKVSSRVTAVSFSED 

CSYFVTAGNRHIKFWYLDDSKTSKVNATVPLLG 

RSGLLGELRNNLFTDVACGRGKKADSTFCITSSG 

LLCEFSDRRLLDKWVELRVYPEVKDSNQACLPP 

SSFITCSSDKITRLWNTESSGVHGSTLHRNILSSDL 

IK11YVDGNTQALLDTELPGGDKADASLLDPRVGI 

RSVCVSPNGQHLASGDRMGTLRVHELQSLSEML 

KVEAHDSEILCLEYSKPDTGLKLLASASRDRLIH 

VLDAGREYSLQQTLDEHSSS1TAVKFAASDGQVR 
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stiQto 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCystdne, D=Aspartic Add, 
E>Glntaraic Acid, ^Phenylalanine, G=Glycine, H°-Histidine, 
I=Isoleudne, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=ProIine, Q=GIutamine, R=Arginine, S-Serlne, 
T=Tbreonlne, V=>Vallne, W=fryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, ^possible nudeotidt deletion, 
\ppossible nucleotide Insertion 










M1SCGADKS1TFRTAQKSGDGVQFTRTHHVVRK 

TTLYDMDVEPSWKYTAIGCQDRN1RIFNISSGKQ 

KKLFKGSQGEDGTLIKVQTDPSGIYIATSCSDJCNL 

SIFDFSSGECVATMFGHSEIVTGMKFSNDCKHLIS 

VSGDSCIFVWRLSSEMTISMRQRLAELRQRQRGG 

KQQGPSSPQRASGPNRHQAPSMLSPGPALSSDSD 

KEGEDEGTEEELPALPVLAKSTKKALASVPSPAL 

PRSLSHWEMSRAQESVGFLDPAPAANPGPRRRG 

RWVQPGVELSVRSMLDLRQLETLAPSLQDPSQD 

SLAIIPSGPRKHGQEALETSLTSQNEKPPRPQASQ 

PCSYPHIIRLLSQEEGVFAQDLEPAPIEDGIVYPEP 

SDNPTMDTSEFQVQAPARGTLGRVYPGSRSSEK 

HSPDSACSVDYSSSCLSSPEHPTEDSESTEPLSVD 

GISSDLEEPAEGDEEEEEEEGGMGPYGLQEGSPQ 

TPDQEQFLKQHFETLASGAAPGAPVQVPERSESR 

SISSRFLLQVQTRPLREPSPSSSSLALMSRPAQVPQ 

ASGEQPRGNGANPPGAPPEVEPSSGNPSPQQAAS 

VLLPRCRLNPDSSWAPKRVATASPFSGLQKAQS 

VHSLVPQERHEASLQAPSPGALLSREIEAQDGLG 

SLPPADGRPSRPHSYQNPTTSSMAKISRSISVGEN 

LGLVAEPQAHAPIRVSPLSKLALPSRAHLVLDIPK 

PLPDRPTLAAFSPVTKGRAPGEAEKPGFPyGLGK 

AHSTTER WACLGEGTTPKPRTECQ AHPGPS SPCA 

QQLPVSSLFQGPENLQPPPPEKTPNPMECTKPGA 

ALSQDSEPAVSLEQCEQLVAELRGSVRQAVRLY 

HSVAGCKMPSAEQSRIAQLLRDTFSSVRQELEAV 

AGAVLSSPGSSPGAVGAEQTQALLEQYSELLLRA 

VERRMERKL 


3600 


A 


1688 


916 


IPGSTISCSMALCEAAGCGSALLWPRLLLFGDSIT 

QFSFQQGGWGASLADRLVRKCDVLNRGFSGYN . 

TRWAKHLPRLIRKGNSLDIPVAVTIFFGANDSAL 

KDENPKQH1PLEEYAANLKSMVQYLKSVDIPENR 

VDLITPTPLCETAWEEQCIIQGCKLNRLNSWGEY 

ANACLQVAQDCGTDVLDLWTLMQDSQDFSSYL 

SDGLHLSPKGNEFLFSHLWPLIEKKVSSLPLLLPY 

WRDVAEAKPELSLLGDGDH 


3601 


A 


44 


223 


VHFPLIPQL AKCF WTMNRAARNK S EKR YY SEFL 
Q1AHLFNYGLSSFLREFIIFLIKLLQ 


3602 


A 


37 


1124 


VPKPASGKRRLEFRPQDSKACAATPHSPGRITSR 

TRGSQKVRSVPPRLPWAQASASTDWEGLRGVPG 

PALRRENFLEAAASGRSGRTPTGGVGFRDVGGP 

HFPIFPAAHFLWCNLHTPRRPACNAPWHSPVGEi 

SPPPRESQLRRDPEVHFESPAHPLGFRLLPGRGLP 

ANAVTVETAAMAAPRQIPSHIVRLKPSCSTDSSF 

TRTPVPTVSLASRELPVSSWQVTEPSSKNLWEQI 

CKEYEAEQPPFPEGYKVKQEPVITVAPVEEMLFH 

GFSAEHYFPVSHFTM1SRTPCPQDKSET1NPKTCS 

PKEYLETFIFPVLLPGMASLLHQAKKEKCFEWL 

QMTPSGGKACVWGHLPSSSHT1 


3603 


A 


286 


587 


NISNKAEVSSHPSVISHSMDSFGQPRPEDNQSVLR 

RMQKKYWKTKQVFIKATGKKEDEHLVASDAEL 

DAKLEVFHSVQETCTELLKIIEKYQLRLNGMKS 


3604 


A 


103 


2440 


QPRRRVFPAAGRGPGRKCSQWGRQASVSFEDVT 

VDFSKEEWQHLDPAQRRLYWDVTLENYSHLLS 

VGYQIPKSEAAFKLEQGEGPWMLEGEAPHQSCS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alaniot OCysteioe, D=Aspartlc Acid, 
E=Glutamic Add, F=Phenylalanlne, G=Glycine, H=Histidine, 
Msolcudne, K<=Lysine, L=Lcudnc, M^Metblonine, 
N=Asparagine, P=Prollne, Q=GlutamIne, R-Arginine, S==Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyn>slne, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










GEAIGKMQQQGIPGGIFFHCERFDQPIGEDSLCSI 

LEELWQDNDQLEQRQENQNNLLSHVKVLDCERG 

YEHKNIEKJIHVTTKLWSIKW^HNCDTILKHTLN 

SHNHNRNSATKNLGKIFGNGNNFPHSPSSTKNEN 

AKTGANSCEHDHYEKHLSHKQAPTHHQKIHPEE 

KLYVCTECVMGFTQKSHLFEHQR1HAGEKSREC 

DKSNKVFPQKPQVDVHPSVYTGEKPYLCTQCGK 

VFTLKSNLITHQKIHTGQKPYKCSECGKAFFQRS 

DLFRHLRIHTGEKPYECSECGKGFSQNSDLSIHQ 

KTHTGEKHYECNECGKAFTRKSALRMHQPJHTG 

EKPYVCADCGKAFIQKSHFNTHQRIHTGEKPYEC 

SDCGKSFTKKSQLHVHQRIHTGEKPY1CTECGKV 

FTHRTNLTTHQKTHTGEKPYMCAECGKAFTDQS 

NLIKHQKTHTGEKPYKCNGCGKAFIWKSRLKIH 

QKSHIGERHYECKDCGKAFIQKSTLSVHQRIHTG 

EKPYVCPECGKAFIQKSHFIAHHRIHTGEKPYECS 

DCGKCFTKKSQLRVHQKIHTGEKPN1CAECGKAF 

TDRSNLITHQKIHTREKPYECGDCGKTFTWKSRL 

N1HQKSHTGERHYECSKCGKAFIQKATLSMHQII 

HTGKKPYACTECQKAFTDRSNLIKHQKMHSGEK 

RYKASD 


3605 


A 


3 


322 


SFRMSGRGKGGKGLGKGGAKRHRKVLRDNIQG1 
TKPAIRRLARRGGVKRISGLIYEETRGVLKVFLEN 
VIRDAVTYTEHAKRKTVTAMDWYALKRQGRT 
LYGFGG 


3606 


A 


1 


1749 


VPVTAEAKLMGFTQGCVTFEDVAIYFSQEEWGL 

LDEAQRLLYRDVMLENFALITALVCWHGMEDE 

ETPEQSVSVEGVPQVRTPEASPSTQKIQSCDMCV 

PFLTD1LHLTDLPGQELYLTGACAVFHQDQKHHS 

AEKPLESDMDKASFVQCCLFHESGMPFTSSEVG 

KDFLAPLGILQPQAIANYEKPNKISKCEEAFHVGI 

SHYKWSQCRRESSHKHTFFHPRVCTGKRLYESS 

KCGKACCCECSLVQLQRVHPGERPYECSECGKS 

FSQTSHLNDHRRIHTGERPYVCGQCGKSFSQRAT 

LIKHHRVHTGERPYECGECGKSFSQSSNLIEHCRI 

HTGERPYECDECGKAFGSKSTLVRHQRTHTGEK 

PYECGECGKLFRQSFSLVVHQRIHTTARPYECGQ 

CGKSFSLKCGLIQHQLEHSGARPFECDECGKSFSQ 

RTTLNKHHKVHTAERPYVCGECGKAFMFKSKL 

VRHQRTHTGERPFECSECGKFFRQSYTLVEHQKI 

HTGLRPYDCGQCGKSFIQKSSLIQHQWHTGERP 

YECGKCGKSFTQHSGLILHRKSHTVERPRDSSKC 

GKPYSPRSNIV 


3607 


A 


92 


331 


AMAGPGPGPGDPDEQYDFLFKLVLVGDASVGKT 
CVVQRFKTGAFSERQGSTIGVDFTMKTLEIQGKR 
VKLQIWDTAGQER 


3608 


A 


545 


379 


AIKGYIHLSAPRNRYMHTTASNGRMLFMKVTM 
YMRRGVQIMGWSVRMAFMACFTQ 


3609 


A 


118 


873 


VWMAWQVSLLELEDRLQCPICLEVFKESLMLQC 

GHSYCKGCLVSLSYHLDTKVRCPMCWQWDGS 

SSLPNVSLAWVIEALRLPGDPEPKVCVHHRNPLS 

LFCEKDQELICGLCGLLGSHQHHPVTPVSTVCSR 

MKEELAALFSELKQEQKKVDELIAKLVKNRTRJV 

NESDVFSWVIRREFQELRHPVDEEKARCLEGIGG 

HTRGLVASLDMQLEQAQGTRERLAQAECVLEQF 
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SEQU) 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanint OCysteine, D=Aspartic Add, 
E°Glutamic Acid, ^Phenylalanine, G=Glycine, B=Histidlne, 
I=l5oleucJnc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Giutamine, R-Arginlne, S=Serine, 
T=*Threonine, V=Valine, W^Tryptophan, Y=Tyroslne, 
X<=Unknown, *=Stop codon, /^possible nndeotide deletion, 
\=possible nudeotide insertion 










GNEDHHEFIWKFHSMASR 


3610 


A 


2 


987 


DPRVRPPLLQPPPPLLPRLVILKMAPLDLDKYVEI 

ARLCKYLPENDLKRLCDYVCDLLLEESNVQPVS 

TPVTVCGDIHGQFYDLCELFRTGGQVPDTNYIFM 

GDFVDRGYYSLETFTYLLALKAKWPDPJTLLRG 

NHESRQITQVYGFYDECQTKYGNANAWRYCTK 

VFDMLTVAALIDEQILCVHGGLSPDIKTLDQIRTI 

ERNQEPHKGAFCDLVWSDPEDVDTWAISPRGA 

GWLFGAKVTNEFVHINNLKLICRAHQLVHEGYK 

FMFDEKLVTVWSAPNYCYRCGNIASIMVFKDVN 

TREPKLFRAVPDSERVIPPRTTTPYFL 


3611 


A 


2459. 


869 


AEKMTAELREAMALAPWGPVKVKKEEEEEENF 

PGQASSQQVHSENIKVWAPVQGLQTGLDGSEEE 

EKGQNISWDMAWLKATQEAPAASTLGSYSLPG 

TLAKSEILETHGTMNFLGAETKNLQLLVPKTEIC 

EEAEKPLIISERIQKADPQGPELGEACEKGNMLK 

RQRIKREKKDFRQVIVNDCHLPESFKEEENQKCK 

KSGGKYSLNSGAVKNPKTQLGQKPFTCSVCGKG 

FSQSANLWHQRIHTGEKPFECHECGKAFIQSAN 

LWHQRIHTGQKPYVCSKCGKAFTQSSNLTVHQ 

KlHSlyEKTFKCNECEKAFSYSSQLARHQKVHITE 

KCYECNECGKTFTRSSNLIVHQRIHTGEKPFACN 

DCGKAFTQSANLIVHQRSHTGEKPYECKECGKA 

FSCFSHLIVHQRIHTAEKPYDCSECGKAFSQLSCL 

IVHQR1HSGDLPYVCNECGKAFTCSSYLLIHQRIH 

NGEKPYTCNECGKAFRQRSSLTVHQRTHTGEKP 

YECEKCGAAFISNSHLMRHHRTHLVE 


3612 


A 


318 


2245 


SPMAEAALVNTPQIPMVTEEFVKPSQGHVTFEDI 

AVYFSQEEWGLLDEAQRCLYHDVMLENFSLMA 

SVGCLHGIEAEEAPSEQTLSAQGVSQARTPKLGP 

SIPNAHSCEMCILVMKDILYLSEHQGTLPWQKPY 

TSVASGKWFSFGSNLQQHQNQDSGEKHIRKEESS 

ALLLNSCKIPLSDNLFPCKDVEKDFPTILGLLQHQ 

TTHSRQEYAHRSRETFQQRRYKCEQVFNEKVHV 

TEHQRVHTGEKAYKRREYGKSLNSKYLFVEHQR 

THNAEKPYVCN1CGKSFLHKQTLVGHQQRIHTRE 

RSYVCIECGKSLSSKYSLVEHQRTONGEKPYVCN 

VCGKSFRHKQTFVGHQQRIHTGERPYVCMECGK 

SFIHSYDRIRHQRVHTGEGAYQCSECGKSFIYKQ 

SLLDHHPJHTGERPYECKECGKAFIHKKRLLEHQ 

R1HTGEKPYVCIICGKSFIRSSDYMRHQRIHTGER 

AYECSDCGKAFISKQTLLKHHKIHTRERPYECSE 

CGKGFYLEVKLLQHQRIHTREQLCECNECGKVF 

SHQKRLLEHQKVHTGEKPCECSECGKCFRHRTS 

LIQHQKVHSGERPYNCTACEKAFIYKNKLVEHQ 

R1HTGEKPYECGKCGKAFNKRYSLVRHQKVHIT 

EEP 


3613 


A 


817 


3345 


NQSHPDSETVTVEGGRRKMKSNQERSNECLPPK 

KREEPATSRSSEEKAPTLPSDNHRVEGTAWLPGN 

PGGRGHGGGRHGPAGTSVELGLQQGIGLHKALS 

TGLDYSPPSAPRSVPVATTLPAAYATPQPGTPVSP 

VQYAHLPHTFQFIGSSQYSGTYASFPSQLIPPTAN 

PVTSAVASAAGATTPSQRSQLEAYSTLLANMGS 

LSQTPGHKAEQQQQQQQQQQQQQQQQQQQQQ 

QQQHQQQQQQQQQQQQQQHLSRAPGLITPGSPP 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Hisndlne, 
I=Isoleuclne, K=Lyslne, L= Leucine, M=Methlonine, 
N=>Asparagine, P=ProIine, Q=Glutamine, R~Arginine, S=Serine, 
T'Tbreonine, V=Valine, W=Tryptophan, Y<=>Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V°possible nucleotide insertion 










PAQQNQYVfflSSSPQNTGRTASPPAIPVHLHPHQ 

TMIPHTLTLGPPSQVVMQYADSGSHFVPREATK 

KAESSRLQQAIQAKEVLNGEMEKSRRYGAPSSA 

DLGLGKAGGKSVPHPYESRHVWHPSPSDYSSR 

DPSGVRASVMVLPNSNTPAADLEVQQATHREAS 

PSTLNDKSGLHLGKPGHRSYALSPHTVIQTTHSA 

SEPLPVGLPATAFYAGTQPPVIGYLSGQQQAITY 

AGSLPQHLVIPGTQPLLIPVGSTDMEASGAAPAIV 

TSSPQFAAVPHTFVTTALPKSENFNPEALVTQAA 

YPAMVQAQIHLPWQSVASPAAAPPTLPPYFMK 

GSnQLANGELKKVEDLKTEDFIQSAEISNDLKIDS 

STVERIEDSHSPGVAVIQFAVGEHRAQVSVEVLV 

EYPFFVFGQGWSSCCPERTSQLFDLPCSKLSVGD 

VCISLTLKNLKNGSVKKGQPVDPASVLLKHSKA 

DGLAGSRHRYAEQENGINQGSAQMLSENGELKF 

PEKMGLSAAPFLTKIEPSKPAATRKRRWSAPESR 

KLEKSEDEPPLTLPKPSLIPQEVKIC1EGRSNVGK 


3614 


A 


3 


114 


FFESRLRCKCCEPRGSWARFGCWRLQPEFKPKQ 
LEG 


3615 


A 


3 


1603' 


DAWALTNQFSDSKQHIEVLKESLTAKEQRAAILQ 

TE VDALRLRLEEKETMLNKKTKQIQDMA EEKGT 

QAGEIHDLKDMLDVKERKVNVLQKKIENLQEQL 

RDKEKQMSSLKERVKSLQADTTNTDTALTTLEE 

ALAEKERTIERLKEQRDRDEREKQEEIDNYKKDL 

KDLKEKVSLLQGDLSEKEASLLDLKEHASSLASS 

GLKKJDSRLKTLEIALEQKKEECLKMESQLKKAH 

EAALEARASPEMSDR1QHLEREITRYKCESSKAQ 

AEVDRLLEILKEVENEKNDKDKKIAELESLTSRQ 

VT<I)Q>rKX V ANLKHKEQ V EKKK S AQMLEEARRR 

EDNLNDSSQQLQDSLRKKDDRIEELEEALRESVQ 

ITAEREMVLAQEESARTNAEKQVEELLMAMEKV 

KQELESMKAKLSSTQQSLAEKETHLTNLRAERR 

KHLEEVLEMKQEALLAAISEKDANIALLELSSSK 

KKTQEEVAALKREKDRLVQQLKQQTQNRMKLM 

ADNYEDDHFKSSHSNQTNHKPSPDQDEEEGIWA 


3616 


A 


244 


1420 


RRRWRARGGLVPTLAWAEATGAYVPGRDKPDL 

PTWKRNFRSALNRKEGLRLAEDRSKDPHDPHKI 

YEFVNSGVGDFSQPDTSPDTNGGGSTSDTQEDIL 

DELLGNMVLAPLPDPGPPSLAVAPEPCPQPLRSPS 

LDNPTPFPNLGPSENPLKRLLVPGEEWEFEVTAF 

YRGRQVFQQTISCPEGLRLVGSEVGDRTLPGWP 

VTLPDPGMSLTDRGVMSYVRHVLSCLGGGLAL 

WRAGQ WL WAQRLGHCHTY WAVSEELLPNSGH 

GPDGEVPKDKEGGVFDLGPFIVGSLGPPDLITFTE 

GSGRSPRYALWFCVGESWPQDQPWTKRLVMVK 

WPTCLRALVEMARVGGASSLENTVDLHISNSHP 

LSLTSDQYKAYLQDLVEGMDFQGPGES 


3617 


A 


852 


304 


RGGLLSKMARVLKAAAANAVGLFSRLQAPIPTV 

RASSTSQPLDQVTGSVWNLGRLNHVAIAVPDLE 

KAAAFYKNILGAQVSEAVPLPEHGVSVVFVNLG 

NTKMELLHPLGRDSPIAGFLQKNKAGGMHHICIE 

VDNINAAVMDLKKKKIRSLSEEVKIGAHGKPVIF 

LHPKDCGGVLVELEQA 


3618 


A 


3 


5992 


DN1DETYGVNVQFESDEEEGDEDVYGEVREEAS 
DDDMEGDEAVVRCTLSANMYVDEILVWCASEL 
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SEQID 
NO: 


Mtlbod 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteioe, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, B°Histidioe, 
I=IsoIeudne, K°Lystne, LpLeucine, M=Methionine, 
N°>Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=»Threouine, V=Vallne, W=Tryptophan, Y^Tyroslne, 
X=Unknown, *=Stop codon, Impossible nucleotide deletion, 
^possible nucleotide insertion 










NIPEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 
GRDLLVASGELMSSKKKDLHPRDIDAFWLQRQL 

srfyddaivsqkkadevleilktasddrecenql 

vlllgfntfdfkvlrqhrmmilyctllasaqse 

aekerimgkmeadpelskflyqlhetekedlire 

ersrrervrqsrmdtdletmdldqggealaprq 

vldledlvftqgshfmankrcqlpdgsfrrqrk 

gyeevhvpalkpkpfgseeqllpveklpkyaqa 

gfegfktlnriqsklyraaletdenlllcaptga 

gktnvaij4cmlreigkhinmdgtinvddfk1iy1 

apmrslvqemvgsfgkrlatygitvaeltgdhq 

lckeeisatqiivctpekwdiitrkggertytqlv 

rli1ldeihllhddrgpvlealvarairniemtqe 

dvrliglsatlpnyedvatflrvdpakglfyfdn 

sfrpvpleqtyvgitekkaikrfqimneivyekim 

ehagknqvlvfvhsrketgktarairdmclekd 

tlglflregsastevlrteaeqcknlelkdllpy 

gfaehhaomtrvdrtlvedlfgdkhjqvlvsta 

tlawgvnlpahtvukgtqvyspekgrwtelga 

ldilqmlgragrpqydtkgegilitshgelqyyl 

sllnqqlpiesqmvsklpdmlnaeivlgnvqna 

kdavnwlgyayly1rmlrsptlygishddlkgd 

plldqrrldlvhtaalmldknnlvkydkktgn 

fqvtelgriashyyitndtvqtynqllkptlseie 

lfrvfslssefknitvreeeklelqkllervpipvk 

esffiepsakinvllqafisqlklegfalmadmvy 

vtqs a grlmraifei vlnrg w a qltdktlnlck 

m1dkrmwqsmcplrqfrklpeevvkkiekknfp 

ferlydlnhneigelirmpkmgktihkyvhlfpk 

lelsvhlqpitrstlkveltitpdfqwdekvhgss 

eafwilvedvdsev1lhheyfllkakyaqdehli 

tffvpvfeplppqyfirwsdrwlscetqlpvsfr 

hlelpekyppptelldlqplpvsalrnsafeslyq 

dkfpffnpiqtqvfntvynsddnvfvgAptgsgk 

ticaefailrmllqnsegrcvyitpmrlwqeqvy 

mdwyekfqdrlnkkvvlltgetstdlkllgkg 

nnistpekwdilsrrwkqrknvqninlfvvdev 

hliggengpvlevicsrmryissqierpirtvalsss 

lsnakdvahwlgcsatstfnfhpnvrpvplelhi 

qgfnishtqtrllsmakpvfhaitkhspkkpvrvf 

vpsrkqtrltaidilttcaadiqrqrflhctekdl 

1pyleklsdstlketllngvgylheglspmerrl 

veqlfssgaiqvvvasrslcwgmnvaahlviim 

dtlyyngkihayvdypiydvlqmvghanrplq 

ddegrcvimcqgskkdffkkflyeplpveshld 

hcmhdhfnaeivtkteenkqdavdyltwtflyr 

rmtqnpnyynlqgishrhlsdhlselveqtlsdl 

eqskcisiedemdvaplnlgm1aayyyinyttiel 

fsmslnaktkvrgl1eiisnaaeyen1pirhhedn 

llrqlaqkvphklnnpkfndphvktnlllqahl 

srmqlsaelqsdteeilskairliqacvdvlssng 

wlspal aamel a qmvtq am wseds ylrrlppf 

psglfkrctdkgvesvfdimemedeernallqlt 

dsqiadvarfcnrypnielsyevvdkdsirsggp 

vvvlvqlereeevtgpviaplfpqkreegwww 
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SEQIO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCystelne, D=Aspartic Add, 
E=Glutamlc Add, ^Phenylalanine, G=Gtyctoe, H=Hlstidine, 
I-Isoleucine, K~Lyslne, L= Leucine, M=Methionine, 
M=Asparagine, P=ProIlne, Q=€lutamine, R°Arglnine, S^Serioe, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
XMJuknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










IGDAKSNSLISDCRLTLQQKAKVKLDFVAPATGG 
RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 
DSD 


3619 


A 


3 


5992 


DNIDETYGVNVQFESDEEEGDEDVYGEVREEAS 

DDDMEGDEAWRCTLSANMYVDEILVWCASEL 

NIPEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKDLHPRDIDAFWLQRQL 

SRFYDDAIVSQKKADEVLEILKTASDDRECENQL 

VLLLGFNTFDFIKVLRQHRMMILYCTLLASAQSE 

AEKERIMGKMEADPELSKFLYQLHETEKEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

VLDLEDLVFTQGSHFMANKRCQLPDGSFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTG A 

GKTNVALMCMLKE1GKHTNMDGTINVDDFK1IYI 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHQ 

LCKEEISATQnVCTPEKWDIITRKGGERTYTQLV 

RLIILDEIHLLHDDRGPVLEALVARAIRNIEMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPWLEQTYVG1TEKXAIKRFQIMNEIVYEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELKDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKHIQVLVSTA 

TLAWGVNLPAHTVIIKGTQVYSPEKGRWTELGA 

LDILQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLP1ESQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLYIRMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKKNLVKYDKKTGN 

FQVTELGRMSHYYITNDTVQTYNQLLKPTLSEIE 

LFRVFSLSSEFKNTTVREEEKLELQKLLERVPIPVK 

ESIEEPSAKINVLLQAFISQLKLEGFALMADMVY 

VTQSAGRLMRAIFEIVLNRGWAQLTDKTLNLCK 

MIDKRMWQSMCPLRQFRKLPEEVVKKIEKKNFP 

FERLYDLNHNEIGELIRMPKMGKTIHKYVHLFPK 

LELSVHLQPITRSTLKVELTITPDFQ WDEKVHG SS 

EAFWILVEDVDSEVILHHEYFLLKAKYAQDEHLI 

TFFVPVFEPLPPQYFIRVVSDRWLSCETQLPVSFR 

HLDLPEKYPPPTELLDLQPLPVSALRNSAFESLYQ 

DKFPFFNPIQTQVFNTVYNSDDNVFVGAPTGSGK 

nCAEFAJLRMLLQNSEGRQVYITPMRLWQEQVY 

MDWYEKFQDRLNKKVVLLTGETSTDLKLLGKG 

NHISTPEKWDILSRRWKQRKNVQNINLFVVDEV 

HLIGGENGPVLEVICSRMRYISSQIERPIRIVALSSS 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELHI 

QGFNISHTQTRLLSMAKPVFHAlTKHSPKKPVrVF 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

IPYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQVWASRSLCWGMNVAAHLVIIM 

DTLYYNGKIHAYVDYPIYDVLQMVGHANRPLQ 

DDEGRCVIMCQGSKKDFFKKFLYEPLPVESHLD 

HCMHDHFNAEIVTKTIENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKCISIEDEMDVAPLNLGMIAAYYYINYTTIEL 

FSMSLNAKTKVRGLIEnSNAAEYENIPIRHHEDN 

LLRQLAQKVPHKLNNPKFNDPHVKTNLLLQAHL 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to flat amino ' 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D=Aspartic Add, 
E=Glutamlc Add, F=Phenylalanine, G=Glyclne, H<=Histidiue, 
I=Isoleudne, K>=Lyslne, Lf=Leudne, M=Methlonine, 
N=Asparagine, P-Prollne, Q=Glutamlne, R=Arginlnt, S-Serint, 
T=Threonine, V=»Valine, W=Try ptophan, Y=Tyrosine, 
X=Unttnown, *=Stop codoo, /^possible nucleotide deletion, 
^possible nudcotide insertion 










SRMQLSAELQSDTEEILSKAIRLIQACVDVLSSNG 
WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 
PSGLFKRCTDKGVESVFDIMEMEDEERNALLQLT 
. DSQIADVARFCNRYPNIELSYEWDKDSIRSGOP 
VWLVQLEREEEVTGPVIAPLFPQKREEGWWVV 
IGDAKSNSLISIKRLTLQQKAKVKLDFVAPATGG 
RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 
DSD 


3620 


A 


1205 


323 


VIKMALAARLLPQFLHSRSLPCGAVRLRTPAVAE 

VRLPSATLCYFCRCRLGLGAALFPRSARALAASA 

LPAQGSRWPVLSSPGLPAAFASFPACPQRSYSTE 

EKPQQHQKTKMTVLGFSNPINWVRTRIKAFLIWA 

YFDKEFSITEFSEGAKQAFAHVSKLLSQCKFDLL 

EELVAKEVLHALKEKVTSLPDNHKNALAANDDEI 

VFTSTGDISIYYDEKGRKFVNILMCFWYLTSAN1P 

SETLRGASVFQVKLGNQNVETKQLLSASYEFQR 

EFTQGVKPDWTIAPJDEHSKLLE 


3621 


A 


2 


2995 


SSSRSRHSSISPVRLPLNSSLGAELSRKKKERAAA 

AAAAKMDGKESSYERSGSYSGRSPSPYGRRRSSS 

PFLSKRSLSRSPLPSRKSMKSRSRSPAYSRHSSSH 

SKKKRSSSRSRHSSISPVRLPLNSSLGAELSRKKK 

ERAAAAAAAKMDGKESSYERSGSYSGRSPSPYG 

RRRSSSPFLSKRSLSRSPLPSRKSMKSRSRSPAYS 

RHSSSHSKKKRSSSRSRHSSISPVRLPLNSSLGAEL 

SRKKKERAAAAAAAKMDGKESKGSPVFLPRKE 

NSSVEAKDSGLESKKLPRSVKLEKSAPDTELVNV 

THLNTEVKNSSDTGKVKLDENSEKHLVKDLKAQ 

GTRDSKPIALKEEIVTPKETETSEKETPPPLPTIASP 

PPPLPTTTPPPQTPPLPPLPPIPALPQQPPLPPSQPA 

FSQVPASSTSTLPPSTHSKTSAVSSQANSQPPVQV 

SVKTQVSVTAA1PHLKTSTLPPLPLPPLLPGDDDM 

DSPKETLPSKPVKKEKEQRTRHLLTDLPLPPELPG 

GDLSPPDSPEPKAITPPQQPYKKRPKICCPRYGER 

RQTESDWGKRCVDKFDIIGIIGEGTYGQVYKAKD 

KDTGELVALKKVRLDNEKEGFPITA1REIKILRQL 

MRSVVNMKEIVTDKQDALDFKKDKGAFYLVFE 

YMDHDLMGLLESGLVHFSEDHIKSFMKQLMEGL 

EYCHKKNFLHRDIKCSN1LLNNSGQIKLADFGLA 

RLYNSEESRPYTNKVITLWYRPPKLLLGEERYTP 

AIDVWSCGCILGELFTKKPIFQAMLELAQLELISR 

LCGSPCPAVWPDVIKLPYFNTMKPKKQYRRRLR 

EEFSFIPSAALDLLDHMLTLDPSKRCTAEQTLQSb 

FLKDVELSKMAPPDLPHWQDCHELWSKKRRRQ 

RQSGVWEEPPPSKTSRKETTSGTSTEPVKNSSPA 

PPQPAPGKVESGAGDAIGLADITQQLNQSELAVL 

LNLLQSQTDLSIPQMAQLLNIHSNPEMQQQLEAL 

NQSISALTEATSQQQDSETMAPEESLKEAPSAPVI 

LPSAEQTTLEASSTPADMQNILAVLLSQLMKTQE 

PAGSLEENNSDKNSGPQGPRRTPTMPQEEAAGRS 

NGGNAL 


3622 


A 


16 


390 


TPERGSAYPETAAVRRPAGECPITMSDLEAKLST 
EHLGDKIKDEDIKLRVIGQDSSEIHFKVKMTrPLK 
KLKKSYCQRQGVPVNSLRFLFEGQRIADNHTPEE 
LGMEEEDVIEVYQEQIGGHSTV 


3623 


A 


2 


1544 


PPPAPGPDGLNEGCLHRLSMPHQRPRTCAMNPE 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to flrst amino 

acid residoe of 

peptide 

sequence 


Predicted end 
nucleodde 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=>Aspartic Acid, 
E=Glutamlc Add, ^Phenylalanine, OGIycine, H=Histidine, 
Msoleudne, K=Lysine, L=Leucine, M=Methlonine, 
N=Asparagine, P=Proline, Q=Glutamine, B=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=*Tyroslne, 
X=Unknown, *=Slop codon, A=possible nucleotide deletion, 
V=possible nudeotide insertion 










LTMESLGTLHGARGGGSGGGGGGGGGGGGGGP 

GHEQELLASPSPHHARRGPRGSLRGPPPPPTAHQ 

ELGTAAAAAAAASRSAMVTSMASILDGGDYRPE 

LS1PLHHAMSMSCDSSPPGMGMSNTYTTLTPLQP 

LPPISTVSDKFHHPHPHHHPHHHHHHHHQRLSGN 

VSGSFlLMRDERGLPAMhfNLYSPYKEMPGMSQS 

LSPLAATPLGNGLGGLHNAQQSLPNYGPPGHDK 

MLSPNFDAHHTAMLTRGEQHLSRGLGTPPAAM 

MSHLNGLHHPGHTQSHGPVLAPSRERPPSSSSGS 

QVATSGQLEEINTKEVAQRITAELKRYS1PQAIFA 

QRVLCRSQGTLSDLLRNPKPWSKLKSGRETFRR 

MWKWLQEPEFQRM S A LRLA A CKRKEQEPNKDR 

NNSQKKSRLVFTDLQRRTLFAIFKENKRPSKEMQ 

1T1SQQLGLELTTVSNFFMNARRRSLEKWQDDLS 

TGGSSSTSSTCTKA 


3624 


A 


27 


2152 


SARKAEAATSGTAARDGSVGRNLVPPPSASAPK 

AEVESNEKDNRPEEEEQVIHEDDERPSEKNEFSR 

RKRSKSEDMDNVQSKRRRYMEEEYEAEFQVKJT 

AKGDINQKLQKVIQWLLEEKLCALQCAVFDKTL 

AELKTRVEKIECNKRHKTVLTELQAKIARLTKRF 

EAAKEDLKKRHEHPPNPPVSPGK'I"VNDVNSNNN 

MSYRNAGTVRQMLESKRNVSESAPPSFQTPVNT 

VSSTNLVTPPAVVSSQPKLQTPVTSGSLTATSVLP 

APNTATVVATTQVPSGNPQPTISLQPLPVILHVPV 

AVSSQPQLLQSHPGTLVTNQPSGNVEFISVQSPPT 

VSGLTO^VSLPSLPhrPTKPNNVPSVPSPSlQROT 

TASAAPLGTTLAVQAVPTAHSIVQATRTSLPTVG 

PSGLYSPSTNRGPIQMKIPISAFSTSSAAEQNSNTT 

PRIENQTNKTIDASVSKKAADSTSQCGKATGSDS 

SGVIDLTMDDEESGASQDPKKLNHTPVSTMSSSQ 

PVSrtfLQPIQPAPPLQPSGVFTSGPSQTTIHLLPTA. 

PTTVNVTHRPVTQVTTRLPVPRAPANHQVVYTT 

LPAPPAQAPLRGTVMQAPAVRQVNPQNSVTVRV 

PQTTTYVVNNGLTLGSTGPQLTVHHRPPQVHTEP 

PRPVHPAPLPEAPQPQRLPPEAGSTSRPSEATLEV 

SHAFRVKMAIVLVMECPGGGSKLCHC 


3625 


A 


210 


1115 


ASPFLRPQGHDSGEREPFSQTPGLMQPFSIPVQ1T 

LQG SRRRQGRTAFPASGKKRETDYSDGDPLDVH 

KRLPSSTGEDRAVMLGFAMMGFSVLMFFLLGTT 

1LKPFMLSIQREESTCTA1HTDIMDDWLDCAFTCG 

VHCHGQGKYPCLQVFVNLSHPGQKALLHYNEE 

AVQINPKCFYTPKCHQDRNDLLNSALDIKEFFDH 

KNGTPFSCFYSPASQSEDVILIKKYDQMAIFHCLF 

WPSLTLLGGALIVGMVRLTQHLSLLCEKYSTW 

RDEVGGKVPYIEQHQFKLCIMRRSKGRAEKS 


3626 


A 


9 


921 


SSVVEFSALSVSMACLSPSQLQKFQQDGFLVLEG 

FLSAEECVAMQQRIGEIVAEMDVPLHCRTEFSTQ 

EEEQLRAQGSTDYFLSSGDKIRFFFEKGVFDEKG 

NFLVPPEKSINKIGHALHAHDPVFKSITHSFKVQT 

LARSLGLQMPVWQSMYIFKQPHFGGEVSPHQD 

ASFLYTEPLGRVLGVWIAVEDATLENGCLWFBPG 

SHTSGVSRRMVRAPVGSAPGTSFLGSEPARDNSL 

FVPTPVQRGALVL1HGEVVHKSKQNLSDRSRQA 

YTFHLMEASGTTWSPENWLQPTAELPFPQLYT 


3627 


A 


231 


644 


INSSPRTGRDHQELNLHTERDSRSQRAVLKJPRQ 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alnnlne OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Giycine, H=HiStidine, 
Msoleucine, K=Ly» ine, LHLeucinc, M=Methionine, 
N-Asparagine, P=Froline, Q=Glutaroine, R°Arginine, S°Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=>Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
Vpossible nucleotide insertion 










NPGIFYWIFLPSRSHSASHGSRQRQVSCQGTQDEI 
LKMRNTFAELKNSLEALSSRMDQAEERIGTQAG 
VQWRDHGSLQPQPPEFKQCFHLSLPSSWDYRAC 
LS 


3628 


A 


2 


.810 


GCKHLLQNSWYDPRVREADRVGQRARRPRAAM 

DWLMGKSKAKPNGKKPAAEERKAYLEPEHTKA 

RITDFQFKELVVLPREIDLNEWLASNTTTFFHHIN 

LQYSTISEFCTGETCQTMAVCNTQYYWYDERGK 

KVKCTAPQYVDFVMSSVQKLVTDEDVFPTKYG 

REFPSSFESLVRKICRHLFHVLAHIYWAHFKETLA 

LELHGHLNTLYVHFILFAREFNLLDPKETAIMDD 

LTEVLCSGGRRGSTVGAVGMGPAAGAPGAQNH 

VKER 


3629 


A 


699 


1604 


CSHGSSAVSAWSPLFQASEVERQLSMQVHALRE 

DFREKNSSTNQHIIRLESLQAEIKMLSDRKRELEH 

RLSATLEENDLLQGTVEELQDRVL1LERQGHDKD 

LQLHQSQLELQEVRLSCRQLQVKVEELTEERSLQ 

SSAATSTSLLSEIEQSMEAEELEQEREQLTLLSVE 

MTALKEERDRLRVTSEDKEPKEQLQKAIRDRDE 

AIAKKNAVELELAKCRMDMMSLNSQLLDAIQQ 

KLNLSQQLEAWQDDMHRVIDRQLMDTHLKERS 

QPAAALCRGHSAGRGDEPSIAEGKRLFSFFRK1 


3630 


A 


423 


1 


PAKVLTLDIYLSKTEGAQVDEPVVITPRAEDCGD 

WDDMEKRSSGRRSGRRRGSQKSTDSPGADAELP 

ESAARDDAVFDDEVAPNAASDNASAEKKVKSPR 

AALDGGVASAASPESKPSPGTKGQLRGESDRSK 

QPPPASSP 


3631 


A 


2082 


674 


WSGFWQLPGVRGVGSAPGGDGAEFTSRRGSSRR 

PGAACPGCRGAGSERAPGGMGRRRAPELYRAPF 

PLYALQVDPSTGLLIAAGGGGAAKTGIKNGVHF 

LQLELINGRLSASLLHSHDTETRATMNLALAGDI 

LAAGQDAHCQLLRFQAHQQQGNKAEKAGSKEQ 

GPRQRKGAAPAEKKCG AETQHEGLELRVENLQA 

VQTDFSSDPLQKWCFNHDNTLLATGGTDGYVR 

VWKVPSLEKVLEFKAHEGEIEDLALGPDGKLVT 

VGRDLKASVWQKDQLVTQLHWQENGPTFSSTP 

YRYQACRFGQVPDQPAGLRLFTVQIPHKRLRQPP 

PCYLTAWDGSNFLPLRTKSCGHEVVSCLDVSES 

GTFLGLGTVTGSVAIYIAFSLQCLYYVREAHGIV 

VTDVAFLPEKGRGPELLGSHETALFSVAVDSRCQ 

LHLLPSRRSVPVWLLLLLCVGLIIVTILLLQSAFPG 

FL 


3632 


A 


942 


40 


PWCQRVEVRSCGSSKRSCSRWSGSSWDGSRSLG 

RGLNHTSLNRSPPFTPDTMTHCCSPCCQPTCCRT 

TCCRTTCWKPTTVTTCSSTPCCQPSCCVPSCCQP 

CCHPTCCQNTCCRTTCCQPTCVASCCQPSCCSTP 

CCQPTCCGSSCCGQTSCGSSCCQPICGSSCCQPCC 

HPTCYQT1CFRTTCCQPTCCQPTCCRNTSCQPTCC 

GSSCCQPCCHPTCCQTICRSTCCQPSCVTRCCSTP 

CCQPTCGGSSCCSQTCNESSYCLPCCRPTCCQTt 

CYRTTCCRPSCCCSPCCVSSCCQPSCC 


3633 


A 


605 


3004 


GPEG YRGRRARHPSLG STTGHCGGGRGAEGTGT 
DPAAPAARLNVDGLLVYFPYDY1YPEQFSYMRE 
LKRTLDAKGHGVLEMPSGTGKTVSLLALIMAYQ 
RAYPLEVTKLIYCSRTVPEDEKVIEELRKLLNFYE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acidsequence (A=Alanine OCysteine, D»Aspartic Acid, 
E°Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K«Lysine, L=Leucine, M°Methlonioe, 
N=Asparagine, P=Prollne, Q=Glutamine, R<=Arginlne, S^erine, 
T=Threonlne, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *«Stop codon, /^possible nucleotide deletion, 
V=posslble nucleotide insertion 










KQEGEKLPFLGLALSSRKNLCMPEVTPLRFGKD 

VDGKCHSLTASYVRAQYQHDTSLPHCRFYEEFD 

AHGREVPLPAGIYNLDDLKALGRRQGWCPYFLA 

RYSILHANVVVYSYHYLLDPKIADLVSKELARK 

AVWFDEAHNEDNVCIDSMSVNLTRRTLDRCQG 

NLETLQKTVXRKETDEQRLRDEYRRLVEGLREA 

SAARETDAHLANPVLPDEVLQEAVPGSIRTAEHF 

LGFLRRLLEYVKWRLRVQHWQESPPAFLSGLA 

QRVCIQRKPLRFCAERLRSLLHTLEITDLADFSPL 

TLLANFATLVSTYAKGFTIIIEPFDDRTPTIANPIL 

HFSCMDASLAIKPVFERFQSVnTSGTLSPLDIYPK 

ILDFHPVTMATFTMTLARVCLCPMIIGRGNDQVA 

ISSKFETREDIAVIRNYGNLLLEMSAVVPDGIVAF 

FTSYQYMESTVASWYEQG1LEN1QRNKLLFIETQ 

DGAETSVALEKYQEACENGRGA1LLSVARGKVS 

EG1DFVHHYGRAVIMFGVPYVYTQSRILKARLEY 

LRDQFQIRENDFLTFDAMRHAAQCVGRAIRGKT 

DYGLMVFADKRFARGDKRGKLPRW1QEHLTDA 

NLNLTVDEGVQVAKYFLRQMAQPFHREDQLGL 

SLLSLEQLESEETLKRIEQIAQQL 


3634 


A 


159 


384 


LKMSSKTASTNNIAQARRTVQQLRLEASIERIKV 
SKASADLMSYCEEHARSDPLLIGIPTSENPFKDKK 
TCIIL ' 


3635 


A 


5 


409 


TELSQLEKAHPPADMGRRKSKRKPPPKKKMTGT 
LETQFTCPFCNHEKSCDVKMDRARNTGVISCTV 
CLEEFQTPITCILGNLGFFQRVGRGLESGPCSSGP 
LCALVQGQSRPEEQVPPSDFCGVRRCRAGFQCQ 


3636 


A 


48 


282 


DHLKSCYQDSHEDPTKMKRFLFLLLTISLLVMVQ 
IQTGLSGQNDTSQTSSPSASSSMSGG1FLFFVANAI 
IHLFCFS 


3637 


A 


1 


1248 


ARAGSVVGSAAARGPPAGCRCERAARLPSSPAR 

RRRCDWVEDGAGRMEILMTVSKFASICTMGAN 

ASALEKEIGPEQFPVNEHYFGLVNFGNTCYCNSV 

LQALYFCRPFREKGLAYKSQPRKKESLLTCLADL 

FHSUTQKKKVGVIPPKJCFITRLRKENELFDNYM 

QQDAHEFLNYLLNTIADILQEERKQEKQNGRLPN 

GNIDNENNNSTPDPTWVHEDFQGTLTNETRCLTC 

ETISSKDEDFLDLSVDVEQNTSITHCLRGFSNTET 

LCSEYKYYCEECRSKQEAHKRMKVKKLPMILAL 

HLKRFKYMDQLHRYTKLSYRVVFPLELRLFNTS 

GDATNPDRMYDLVAWVHCGSGPNRGHYIA1V 

KSHDFWLLFDDDIVEKIDAQAIEEFYGLTSDISKN 

SESGYILFYQSRD 


3638 


A 


11 


630 


PAGIPVSTISSDRRASTDLTRKMKPDETPMFDPNL 

LKEVDWSQNTATFSPAISPTHPGEGLVLRPLCTA 

DLNRGFFKVLGQLTETGVVSPEQFMKSFEHMKK 

SGDYYVTWEDVTLGQIVATATLUEHKFIHSCAK 

RGRVEDWVSDECRGKQLGNLLLSTLTLLSKKL 

NCYKITLECLPQNVGFYKKFGYTVSEENYMCRR 

FLK 


3639 


A 


2 i 


1200 


PRVRLLRPSRSRSCRGLLSTRAPGPSPFRSLHSSPL 

LPHAMKSPFYRCJQNTTSVEKGNSAVMGGVLFST 

GLLGNLLALGLLARSGLGWCSRRPLRPLPSVFY 

MLVCGLTVTDLLGKCLLSPWLAAYAQNRSLRV 

LAPALDNSLCQAFAFFMSFFGLSSTLQLLAMALE 
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SEQ ID 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino " 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D°Aspartic Acid. 
E<*Glutamlc Acid, ^Phenylalanine, G«Glycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L°Leuclne, M=Methlonlne, 
N=Asparagine, P°Proline, Q=Glntamine, R=Arglulne, S°Serine, 
T-Threonine, V~Valine, W=Tryptopban, Y=Tyroslne, 
X°Unfcnown, *=Stop codon, /^possible nucleotide deletion, 
\ppossible nucleotide insertion 










CWLSLGHPFFYRKHITLRLGALVAPWSAFSLAF 

CALPFMGFGKFVQYCPGTWCFIQMVHEEGSLSV 

LGYSVLYSSLMALLVLATVLCNLGAMRNLYAM 

HRRLQRHPRSCTRDCAEPRADGREASPQPLEELD 

HLLLLALMTVLFTMCSLPVIYRAYYGAFKDVKE 

KimTSEEAEDLRALRFLSVISrWPWIFIIFRSPVFR 

IFFHKIFIRPLRYRSRCSNSTNMESSL 


3640 


A 


930 


182 


PLPPPTLAMFLTRSEYDRGVNTFSPEGRLFQVEY 

AIEAIKLGSTAIGIQTSEGVCLAVEKRITSPLMEPS 

SIEKIVEIDAHIGCAMSGLIADAKTLIDKARVETQ 

NHWFTYNETMTVESVTQAVSNLALQFGEEDADP 

GAMSRPFGVALLFGGVDEKGPQLFHMDPSGTFV 

QCDARAIGSASEGAQSSLQEVYHKSMTLKEAIKS 

SLIILKQVMEEKLNATNIELATVQPGQNFHMFTK 

EELEEV1KD1 


3641 


A 


2 


1254 


PTGQGGRRAEARSCLLSKAMLGRSGYRALPLGD 

FDRFQQSSFGFLGSQKGCLSPERGGVGTGADVPQ 

SWPSCLCHGLISFLGFLLLLVTFPISGWFALK1VPT 

YERM1VFRLGRIRTPQGPGMVLLLPFIDSFQRVDL 

RTRAFNVPPCKLASKDGAVLSVGADVQFR1WDP 

VLSVMTVKDLNTATRMTAQNAMTKALLKRPLR 

EIQMEKLKISDQLLLEINDVTRAWGLEVDRVELA 

VEAVLQPPQDSPAGPNLDSTLQQLALHFLGGSM 

NSMAGGAPSPGPADTVEMVSEVEPPAPQVGARS 

SPKQPLAEGLLTALQPFLSEALVSQVGACYQFNV 

VLPSGTQSAYFLDLTTGRGRVGHGVPDGIPDVV 

VEMAEADLRALLCRELRPLGAYMSGRLKVKGD 

LAMAMKLEAVLRALK 


3642 


A 


1 


237 


RRGE1DMATEGDVELELETETSGPERPPEKPRKH 
DSGAADLERVTDYAEEKEIQSSNLETAMSVIGDR 
RSREQKAKQER , 


3643 


A 


94 


541 


RKERRRRRRRMEAVVFVFSLLDCCALIFLSVYFII 

TLSDLECDYTNARSCCSKLNKWVIPELIGHTTVTV 

LLLMSLHWFIFLLNLPVATWNIYRYIMVPSGNM 

GVFDPTEIHNRGQLKSHMKEAMIKLGFHLLCFF 

MYLYSM1LALIND 


3644 


A 


95 


2808 


TSCRHFPITSEDPLNYLLILTVERIYAYQALPLGFL 

FCSRDPVPEYLNHCGVKYVLISDRASFCALHIFFS 

PFRNVFRPAAGGGIAPPPRLWFQPSLSDAEMEIPK 

LLPARGTLQGGGGGGIPAGGGRVHRGPDSPAGQ 

VPTRRLLLPRGPQDGGPGRRREEASTASRGPGPS 

LFAPRPHQPSGGGGGGGDDFFLVLLDPVGGDVE 

TAGSGQAAGPVLREEAEEGPGLQGGESGANPAG 

PTALGPRCLSAVPTPAPISAPGPAAAFAGTVTIHN 

QDLLLRFENGVLTLATPPPHAWEPGAAPAQQPG 

CLIAPQAGFPHAAHPGDCPELPPDLLLAEPAEPAP 

APAPEEEAEGPAAALGPRGPLGSGPGWLYLCPE 

ALCGQTFAKKHQLKMHLLTHSSSQGQRPFKCPL 

GGCGWTFTTSYKLKRHLQSHDKLRPFGCPAEGC 

GKSFTTVYNLKAHMKGHEQENSFKCEVCEESFP 

TQAKLGAHQRSHFEPERPYQCAFSGCKKTFITVS 

ALFSHNRAHFREQELFSCSFPGCSKQYDKACRLK 

IHLRSHTGERPFLCDFDGCGWNFTSMSKLLRHKR 

KHDDDRRFMCPVEGCGKSFTRAEHLKGHS1THL 

STKPFVCPVAGCCARFSARSSLYIHSKKHLQDVD 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
seqoeoce 


Amino acid sequence (A=Alanlne OCysleine, D=Aspartie Acid, 
E^GIutamic Acid, ^Phenylalanine, G=Clycine, H=HJsrtdlot, 
I°Isoleucine, KpLyslne, s>Leudne, M°Methlooine, 
N=Asparaglne, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Tbreonine, V=Vallne, W=Try ptophan, Y=Tyrosine, 
X°Unknown, *=Stop codon, ^possible nucleotide deletion, 
Y=possiMe nucleotide insertion 










TWKSRCPlSSChnOLFTSKHSMKTHMVKRHKVGQ 

DLLAQLEAANSLTPSSELTSQRQNDLSDAEIVSLF 

SDVPDSTSAALLDTALVNSGILTIDVASVSSTLAG 

HLPANNNNSVGQAVDPPSLMATSDPPQSLDTSLF 

FGTAATGFQQSSLNMDEVSSVSVGPLGSLDSLA 

MKNSSPEPQALTPS SKLTVDTDTLTP SSTLCENSV 

SELLTPAKAEWSVHPNSDFFGQEGETQFGFPNAA 

GNHGSQKERNLITVTGSSFLV 


3645 


A 


2194 


1707 


TVSFHKTMASLKCSTWCVICLEKPKYRCPACRV 

PYCSVVCFRKHKEQCNPETRPVEKKIRSALPTKT 

VKPVENKDDDDSIADFLNSDEEEDRVSLQNLKN 

LGESATLRSLLLNPHLRQLMVNLDQGEDKAKLM 

RAYMQEPLFVEFADCCLGIVEPSQNEES 


3646 


A 


85 


1948 


ERGGGKAAAAAAAAAAARALAASGQDPRPHPR 

APPWDDSGDDDEATTPADKSELHHTLKNLSLKL 

DDLSTCNDLIAKHGAALQRSLTELDGLKIPSESG 

EKLKVVNERATLFRITSNAMINACRDFLELAEIHS 

RKWQRALQYEQEQRVHLEETIEQLAKQHNSLER 

AFHSAPGRPANPSKSFIEGSLLTPKGEDSEEDEDT 

EYFDAMEDSTSFITVITEAKEDSRKAEGSTGTSSA 

DWSSADNVLEX3ASLVPKGSSKVKRRVRIPNKPN 

YSLNLWS1MKNCIGRELSRIPMPVNFNEPLSMLQ 

RLTEDLEYHHLLDKAVHCTSSVEQMCLVAAFSV 

SSYSTTVHRIAKPFNPMLGETFELDRLDDMGLRS 

LCEQVSHHPPSAAHYVFSKHGWSLWQEITISSKF 

RGKYISIMPLGAIHLEFQASGNHYVWRKSTSTVH 

NIlVGKLWIDQSGDffiiVNHKTNDRCQLKFLPYSY 

FSKEAARKVTGVVSDSQGKAHYVLSGSWDEQM 

ECSKVMHSSPSSPSSDGKQKTVYQTLSAKLLWK 

KYPLPENAENMYYFSELALTLNEHEEGVAPTDS 

RLRPDQRLMEKGRWDEANTEKQRLEEKQRLSR 

RRRJLEACGPGSSCSSEE 


3647 


A 


46 

» 


5007 


PTGDACVSTSCELASALSHLDASHLTENLPKAAS 

ELGQQPMTCLDSSSDLISSPGKKGAAHPDPSKTS 

VDTGQVSRPENPSQPASPRVTKCKARSPVRLPHE 

GSPSPGEKAAAPPDYSKTRSASETSTPHNTRRVA 

ALRGAGPGAEGMTPAGAVLPGDPLTSQEQRQGA 

PGNHSKALEMTGIHAPESSQEPSLLEGADSVSSR 

APQASLSMLPSTDNTKEACGHVSGHCCPGGSRE 

SPVTDBDSF1KELDASAARSPSSQTGDSGSQEGSA 

QGHPPAGAGGGSSCRAEPVPGGQTSSPRRAWAA 

GAPAYPQWASQPSVIJDSINPDKHFTVNKNFLSN 

YSRNFSSFHEDSTSLSGLGDSTEPSLSSMYGDAE 

DSSSDPESLTEAPRASARDGWSPPRSRVSLHKED 

PSESEEEQIEICSTRGCPNPPSSPAHLPTQAAICPAS 

AKVLSLKYSTPRESVASPREKVACLPGSYTSGPD 

SSQPSSLLEMSSQEHETHADISTSQNHRPSCAEET 

TEVTSASSAMENSPLSKVARHFHSPPIILSSPNMV 

NGLEHDLLDDETLNQYETSINAAASLSSFSVDVP 

KNGESVLENLHISESQDLDDLLQKPKM1ARRPIM 

AWFKEINKHNQGTHLRSKTEKEQPLMPARSPDS 

KIQMVSSSQKKGVTVPHSPPQPKTNLENKDLSKK 

SPAEMLLTNGQKAKCGPKLKRLSLKGKAKVNSE 

APAANAVKAGGTDHRKPLISPQTSHKTLSKAVS 

QRLHVADHEDPDRNTTAAPRSPQCVLESKPPLAT 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D=Aspartlc Add, 
E=Glutamle Add, ^Phenylalanine, G=Glyclne, H-Histidine, 
Msoleudne, K=Lysine, L=Leudoe, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginlne, S=5erine, 
T=Threonine, V~Vailne, W=Tryptophan, Y-Tyroslne, 
X=Unknown, *=Stop codoo, /"possible nudeotide deletion, 
V=possible nudeotide insertion 










SGPLKPSVSDTSIRTFVSPLTSPKPVPEQGMWSRF 

HMAVLSEPDRGCPTTPKSPKCRAEGRAPRADSG 

PVSPAASRNGMSVAGNRQSEPRLASHVAADTAQ 

PRPTGEKGGN1MASDRLERTNQLKTVEISAEAVSE 

TVCGNKPAESDRRGGCLAQGNCQEKSEIRLYRQ 

VAESSTSHPSSLPSHASQAEQEMSRSFSMAKLAS 

SSSSLQTA1RKAEYSQGKSSLMSDSRGVPRNSIPG 

GPSGEDHLYFTPRPATRTYSMPAQFSSHFGREGH 

PPHSLGRSRDSQVPVTSSWPEAKASRGGLPSLA 

NGQGIYSVKPLLDTSRNLPATDEGDnSVQETSCL 

VTDKIKVTRRHYCYEQNWPHESTSFFSVKQRIKS 

FENLANADRPVAKSGASPFLSVSSKPPIGRRSSGS 

IVSGSLGHPGDAAARLLRRSLSSCSENQSEAGTL 

LPQMAKSPSIMTLTISRQNPPETSSKGSDSELKKS 

LGPLGIPTPTMTLASPVKRNKSSVRHTQPSPVSRS 

KLQELRALSMPDLDKLCSEDYSAGPSAVLFKTEL 

EITPRRSPGPPAGGVSCPEKGGNRACPGGSGPKT 

SAAETPSSASDTGEAAQDLPFRRSWSVNLDQLLV 

SAGDQQRLQSVLSSVGSKSTILTLIQEAKAQSENE 

E6VCFIVLNRKEGSGLGFSVAGGTDVEPKSITVH 

RVFSQGAASQEGTMNRGDFLLSVNGASLAGLAH 

GNVLKVLHQAQLHKDALVV1KKGMDQPRPSAR 

QEPPTANGKGLLSRKTIPLEPGIGRSVAVHDALC 

VEVLKTSAGLGLSLDGGKSSVTGDGPLVIKRVY 

KGGAAEQAGIIEAGDEILA1NGKPLVGLMHFDA 

WNIMKSVPEGPVQLLIRKHRNSS 


3648 


A 


337 


1564 


KSRLSVTLMPVQLSEHPEWNESMHSLRISVGGLP 

VLASMTKAADPRFRPRWKVVLTFFVGAAILWLL 

CSHRPAPGRPPTHNAHNWRLGQAPANWYNDTY 

PLSPPQRTPAGIRYRIAVIADLDTESRAQEENTWF 

TYLKKGYLTFSDSGDKVAVEWDKDHGVLESHL | 

AEKGRGMELSDLIVFNGKLYSVDDRTGVVYQ1E 

GSKAVPWVILSDGDGTVEKGFKAEWLAVKDER 

LWGGLGK^WTTTTGDVVNENPEWVKVVGYK 

GSVDHENWVSNYNALRAAAGIQPPGYLIHESAC 

WSDTLQRWFFLPRRASQERYSEKDDERKGANLL 

LSASPDFGDIAVSHVGAWPTHGFSSFKFIPNTDD 

QIIVALKSEEDSGRVASY1MAFTLDGRFLLPETKI 

GSVKYEGIEFI 


3649 


A 


1 


775 


PTRPGSGSAGGARVGSGEFGVEMAALAPLPPLPA 

QFKS1QHHLRTAQEHDKRDPWAYYCRLYAMQ 

TGMKIDSKTPECRKFLSKLMDQLEALKKQLGDN 

EAITQEIVGCAHLENYALKMFLYADNEDRAGRF 

HKNMIKSFYTASLLIDVITVFGELTDENVKHRKY 

ARWKATY1HNCLKNGETPQAGPVGDBEDNDIEEN 

EDAGAASLPTQPTQPSSSSTYDPSNMPSGNYTGI 

Q1PPGAHAPANTPAEVPHSTGVAK 


3650 


A 


20 


963 


KMAATLGPLGSWQQWRRCLSARDGSRRLLLLL 

LLGSGQGPQQVGAGQTFEYLKREHSLSKPYQGE 

APRPCFLRDWELQVHFKIHGQGKKNLHGDGLAJ 

WYTKDRMQPGPVFGNMDKFVGLGVFVDTYPNE 

EKQQERVFPYISAMVNNGSLSYDHERDGRPTEL 

GGCTArVRNLHYDTFLVIRYVKRHLTIMMDIDGK 

HEWRDC1EVPGVRLPRGYYFGTSSITGDLSDNHD 

VISLKLFELTVERTPEEEKLHRDVFLPSVDNMKL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

uciu rcsiuuc ui 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
Entflutaraic Acid, ^Phenylalanine, G=Glycine, H»Histidine, 
Msoleucine, K»Lysine, JL^Leucine, {^Methionine, 
N=Asparagiuc, P^Prcline, Q^GIutamine, R°Arginine, S^Scrine, 
T°Threonine, V«=Valinc, W=Tryptophan, Y=Tyrosioe f 
X=Unknown, *°Stop codon, /^possible nucleotide deletion, 
V=n(K_dhle nucleotide Insertion 










PEMTAPLPPLSGLALFLIVFFSLVFSVFAIVIGIILY 
NKWQEQSRKRFY 


3651 


A 


1 


1218 


RSWAYVKKCKNNMCPNRGLHDGPEPCWLHHA 

AGTVSAVQARGLQPSQSRSRPRVPGLATALAYG 

PAHTPPLSRIGWAMQPPPPGPLGDCLRDWEDLQ 

QDFQNIQVSAAADAGSPPSRVSLAQGQGSGSPGC 

KPSLPAEAEGAAQELENQMKERQGLFFDMEAYL 

PKKNGLYLSLVLGNVNVTLLSKQAKFAYKDEYE 

KFKLYLTIILILISFTCRFLLNSRVTDAAJFNFLLVW 

YYCTLTIRESILINNGSRIKGWWVFHHYVSTFLSG 

VMLTWPDGLMYQKTRNQFLSFSMYQSFVQFLQ 

YYYQSGCLYRLRALGERHTMDLTVEGFQSWMW 

RVLTFLLPFLFFGHFWQLFNALTLFNLAQDPQCK 

EWQVLMCGFPFLLLFLGNFFTTLRWHHKFHSQ 

RHGSKKD 


3652 


A 


640 


164 


VTTSC1IPFAFGLGVRASERLAE1DMPYLLKYQPM 

MQTIGQKYCMDPAV1AGVLSRKSPGDK1LVNMG 

DRTSMVQDPGSQAPTSWISESQVFQTTEVLTTRI 

TELQRRFPTWTPDQYLRGGLCAYSGGAGYVRSS 

QDLSCDFCNDVLARAKYLKRHGF 


3653 


A 


2 


909 


IVRRDWQEVSDIHLAMANCKMTKSIRFPALEHC 

YTGGEVVLPKDQEEWKRRTGLLLYENYGQSETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCIIVSMNTADPGSQG1THSLLLQVIDDKGSILPP 

NTEGNIGIR1KPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGY1CFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEVVK 

AFIVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKKETGQM 


3654 


A 


2 


909 


IVRRDWQEVSDIHLAMANCKMTKSIRFPALEHC 

YTGGEWLPKDQEEWKRRTGLLLYENYGQSETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCIFVSMNTADPGSQG ITHSLLLQVIDDKGSELPP 

NTEGN1GIR1KPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGYICFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEVVK 

AFWLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKKETGQM 


3655 


A 


2 


2364 


SPGPSLPESAESLDGSQEDKPRGSCAEPTFTDTG 

MVAHINNSRLKAKGVGQHDNAQNFGNQSFEEL 

RAACLRKGELFEDPLFPAEPSSLGFKDLGPNSKN 

VQN1SWQRPKDIINNPLFIMDGISPTDICQGILGDC 

WLLAAIGSLTTCPKLLYRWPRGQSFKKNYAGIF 

HFQIWQFGQWVNWVDDRLPTKNDKLVFVHST 

ERSEFWSALLEKA YAKLSGS YEALSGGSTMEGL 

EDFTGGVAQSFQLQRPPQNLLRLLRKAVERSSL 

MGCSIEVTSDSELESMTDKMLVRGHAYSVTGLQ 

DVHYRGKMETLIRVRNPWGRIEWNGAWSDSAR 

EWEEV ASDIQMQLLHKTEDGEF WMS YQDFLNN . 

FTLLEICNLTPDTLSGDYKS Y WHTTFYEG S WRTG 

SSAGGCRNHPGTFWTNPQFKISLPEGDDPEDDAE 

GNVWCTCLVALMQKNWRHARQQGAQLQTIGF 

VLYAVPKEFQNIQDVHLKKEFFTKYQDHGFSEIF 

TNSREVSSQLRLPPGEY1I1PSTFEPHRDADFLLRV 

FTEKHSESWELDEVNYAEQLQEEKVSEDDMDQ 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
Sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystdne, D=Aspartic Acid, 
E=Giutamic Add, ^Phenylalanine, G=Clydne, H=Hlstidlne, 
Msoleudne, K°Lysine, I/=Lendne, M=Methionine, 
N~Asparaglne, P=ProIlne, Q^GIotamine, R=Arginine, S=Serine, 
T=Tnreonlne, V-Valine, W«Tryptophan, Y=Tynwtoe, 
X=Unknown, »=5top codon, /=posslble nucleotide deletion, 
\=possible nucleotide insertion 






• 




DFLHLFKIVAGEGKEIGVYELQRLLNRMAIKFKS 

FKTKGFGLDACRCMINLMDKDGSGKLGLLEFKI 

LWKK1KKWMDIFRECDQDHSGTLNSYEMRLVIE 

KAGIKLNNKVMQVLVARYADDDLIIDFDSFISCF 

LRLKTMFTFFLTMDPKNTGHICLSLEQVLGEGW 

EGICR1APACPSTPPPPSSDVPGPASCPRLFPPWDL 

LPVSTVAADDHVG1EAL 


3656 


A 


3 


174 


PLCTHYLLPELPEKSSRTSPRSRPGNMLSGDPHLP 
QPLCHCLDHCPCCFSGKRLVA 


3657 


A 


1 


444 


DTRSTYHNAHSLPTYVKSPAPCQMTYDCSPAPCQ 

TQTCYVQGASPCQSYYVQAPASGSTSQYCVTDP 

GSAPCSTSYCCLAPRTFGVSPLRRWIQRPQNCNT 

GSSGCCENSGSSGCCGSGGCGCSCGCGSSGCCCL 

GIIPMKSRSPALL 


3658 


A 


92 


1537 


SEAPVQPQPYTMTSFYSTSSCPLGCTMAPGARNV 

FVSPIDVGCQPVAEANAASMCLLANVAHANRVR 

VGSTPLGRPSLCLPPTSHTACPLPGTCH1PGN1GIC 

GAYGKNTLNGHEKETMKFLNDRLANYLEKVRQ 

LEQENAELETTLLERSKCHESTVCPDYQSYFRT1E 

ELQQKJLCSKAENA RLIVQIDNA KL A ADDF RIKL 

ESERSLHQLVEADKCGTQKLLDDATLAKADLEA 

QQESLKEEQLSLKSNHEQEVK1LRSQLGEKFRJEL 

DIEPTIDLNRVLGEMRAQYEAMVETNHQDVEQ 

WFQAQSEGISLQAMSCSEELQCCQSEILELRCTV 

NALEVERQAQHTLKDCLQNSLCEAEDRYGTELA 

QMQSLISNLEEQLSEIRADLERQNQEYQVLLDVK 

ARLENEIATYRNLTPLQSLFHACLLYFLSKLWPC 

HRWVSLWPWSQHGEMILKARVRRLRLVALGSG 

VPSPCPVFLQD 


3659 


A 


2 


402 


DLLQCLNQLYSASTEMSCQQSQQQCQPPPKCTP 
KCPPKCTPKCPPKCPPKCPPQYSAPCPPPVSSCCG 
SSSGGCCSSEGGGCCLSHHRPRQSLRRRPQSSSC 
CGSGSGQQSGGSSCCHSSGGSGCCHSSGGCC 


3660 


A 


26 


710 


CSAVEVKMAARTAFGAVCRRLWQGLGNFSVNT 

SKGNTAKNGGLLLSTNMKWVQFSNLHVDVPKJD 

LTKPVVTISDEPDILYKRLSVLVKGHDKAVLDSY 

EYFAVLAAKELGlSIKVHEPPRKIERFrLLQSVHI 

YKKHRVQYEMRTLYRCLELEHLTGSTADVYLEY 

IQRNLPEGVAMEVTKFCFFIFLDTIRTVTRTHQGA 

NLGNTIRRKRRKQVIKPQGGHFCLNLK [ 


3661 


A 


2 


370 


DVSVAASEPTVYRNPTKMSCQQNQQQCQPPPKC 
PIPKYPPKCPSKCASSCPPPISSCCGSSSGGCCSSG 
GCGCCSSEGGGCCLSHHRHHRSHCHRPKSSNCY 
GSGSGQQSGGSGCCSGGGCC 


3662 


A 


205 


1277 


RKSLPHPNPQKMLKKPLSAVTWLCIFIVAFVSHP 

AWLQKLSKHKTPAQPQLKAANCCEEVKELKAQ 

VANLSSLLSELNKKQERDWVSVVMQVMELESN 

SKRMESRLTDAESKYSEMNNQIDIMQLQAAQTV 

TQTSAGKETSPLRERGVPPHLQHCFYIPPDDFLGS 

PELEVFCDMETSGGGWTIIQRRKSGLVSFYRDW 

KQYKQGFG S1RGDFWLGNEHIHRLSRQPTRLRVE 

MEDWEGNLRYAEYSHFVLGNELNSYRLFLGNY 

TGNVGNDALQYHNNTAFSTKDKDNDNCLDKCA 

QLRKGGYWYNCCTDSNLNGVyYRLGEHNKHLD 

GITWYGWHGSTYSLKRVEMKIRPEDFKP 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted eod 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanloe OCystcinc, D>=Asparuc Acid, 
E=Glutomic Acid, ^Phenylalanine, OGIycine, H-Histidine, 
Nlsoleucine, K=Lyslne, L= Leucine, M=Methionlne, 
N=Asparagine, P=ProIine, Q=Glotatnine, R=Arginint, S°Serine, 
1^Threonine,V<=>Valine,W=Tryptopban,Y'=Tyn»slne, 
X=Unhnown, *=Stop codon, /=posstble nucleotide deletion, 
\=possible nucleotide insertion 


3663 


A 


64 


1456 


LSSAJCETLAQMYNTVWNMEDLDLEYAKTDINC 

GTDLMFYIEMDPPALPPKPPKPTTVANNGMNNN 

MSLQDAEWYWGDISREEVNEKLRDTADGTFLV 

RDASTKMHGDYTLTLRKGGNNKLKIFHRDGKY 

GFSDPLTFSSWELINHYRNESLAQYNPKLDVKL 

LYPVSKYQQDQWKEDNIEAVGKKLHEYNTQFQ 

EKSREYDRLYEEYTRTSQEIQMKRTADEAFNETIK 

IFEEQCQTQERYSKEYffiKFKREGNEKEIQRIMHN 

YDKLKSRISEnDSRRRLEEDLKKQAAEYREIDKR 

MNSIKPDLIQLRKTRDQYLMWLTQKGVRQKKL 

NEWLGNENTEDQYSLVEDDEDLPHHDEKTWNV 

GSSNRNKAENLLRGKRDGTFLVRESSKQGCYAC 

SVVVDGEVKHCVINKTATGYGFAEPYNLYSSLK 

ELVLHYQHTSLVQHNDSLNVTLAYPVYAQQRR 


3664 


A 


944 


406 


GATVEDQSCNFGSLRWWSVPHISARSCPDPLLS 

RTGRVPGGRGAGLPRHHSPRCCLQVFFNGANVR 

QVDVPTLTGAFGILAAHVPTLQVLRPGLWVHA 

EDGTTSKYFVSSGSIAVNADSSVQLLAEEAVTLD 

MLDLGAAKANLEKAQAELVGTADEATRAEIQIR 

IEANEALVKALE 


3665 


A 


98 


1388 


ASQLAFGGKLTSTPSRDFQGCGRGAVTCCSFHEH 

RHQSGRCLSTGMAPNLKGRPRKKKPCPQRRDSF 

SGVKDSNNNSDGKAVAKVKCEARSALTKPKNN 

HNCKKVSNEEKPKVAIGEECRADEQAFLVALYK 

YMKERKTPIERIPYLGFKQINLWTMFQAAQKLG 

GYETITARRQWKHIYDELGGNPGSTSAATCTRR 

HYERLILPYERFIKGEEDKPLPPIKPRKQENSSQE 

NENKTKVSGTKRJKHE1PKSKKEKENAPKPQDAA 

EVSSEQEKEQETL1SQKSIPEPLPAADMKKKIEGY 

QEFSAKPLASRVDPEKDNETDQGSNSEKVAEEA 

GEKGPTPPLPSAPLAPEKDSALVPGASKQPLTSPS 

ALVDSKQESKLCCFTESPESEPQEASFPRLPHHTG 

HRWQTRMRRRMTNCPPWQITLPTAP 


3666 


A 


113 


1492 


LLQEMCTKTIPVLWGCFLLWNLYVSSSQTIYPGI 

KARITQRALDYGVQAGMKMffiQMLKEKKLPDL 

SGSESLEFLKVDYVNYNFSNIKISAFSFPNTSLAF 

VPGVGDCALTNHGTANISTDWGFESPLFVLYNSF 

AEPMEKPILKNLNEMLCPIIASEVKALNANLSTLE 

VLTK1DNYTLLDYSLISSPE1TENYLDLNLKGVFY 

PLENLTDPPFSPVPFVLPERSNSMLY1GIAEYFFKS 

ASFAHFTAGVFNVTLSTEEISNHFVQNSQGLGNV 

LSRIAEIYILSQPFMVRIMATEPPIINLQPGNFTLDI 

PASIMMLTQPKNSTVETIVSMDFVASTSVGLVIL 

GQRLVCSLSLNRPRLALPESNRSN1EVLRFEN1LSS 

ILHFGVLPLANAKLQQGFPLPNPHKFLFVNSDIEV 

LEGFLLISTDLKYETSSKQQPSFHVWEGLNLISRQ 

WRGKSAP 


3667 


A 


1 


181 


FRGRLGSGRNGGGSMNAPPAFESFLLFEGEK1TIN 
KDTKVPNACLFTINKEDHTLGNIIK 


3668 


A 


212 


431 


VAGEAVPFFPMMYSEPLKPSYLALVLWYFLLTG 
YCITKPEVIFKIEQGEEPWILEKGFPSQCHPAKYL 
WCLHD 


3669 


A 


458 


1056 


FSGVCFAGIAGSMATLLHDAVMNPAEVVKQRLQ 
MYNSQHRSAISCIRTVWRTEGLGAFYRSYTTQLT 
MNIPFQSIHFITYEFLQEQVNPHRTYNPQSHIISGG 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alnnine OCysteioe, D=Aspartic Acid, 
E=GIula mic Acid, ^Phenylalanine, (^Glycine, H=Histldine, 
I=Isoleucine, K=Lysine, L= Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LAGALAAAATTPLDVGKTLLNTQENVALSLANIS 
GRLSGMANAFRTVYQLNGLAGYFKGIQARVIYQ 
MPSTAISWSVYEFFKYFLTKRQLENRAPY 


3670 


A 


145 


298 


RNPCPLTFLPSTLMVLLLSLTFFSALTFHSICQLRN 
TGVEVDIVFQRVSFL 


3671 


A 


3 


462 


ILKVAKKERTMSSLPVPYKLPVSLSVGSCVIIKGT 

PIHSFINDPQLQVDFYTDMDEDSD1AFRFRVHFG 

NHVVMNRREFGIWMLEETTDYVPFBDGKQFELC 

IYVHYNEYEIKVNGHTHLRALSHRIPPSFVEDGC 

KCPRRYLPWTSVCVCN 


3672 


A 


1 


1028 


HYAKLGTRPRLKFMSSPSLSDLGKREPAAAADE 

RGTQQRRACANATWNSIHNGVIAVFQRKGLPDQ 

ELFSLNEGVRQLLKTELGSFFTEYLQNQLLTKGM 

V1LRDK1RFYEGQKLLDSLAETWDFFFSDVLPML 

QAIFYPVQGKEPSVRQLALLHFRNAITLSVKLED 

ALARAHARVPPAIVQMLLVLQGVHESRGVTEDY 

LRLETLVQKWSPYLGTYGLHSSEGPFTHSCILEK 

RLLRRSRSGDVLAKNPWRSKSYNTPLLNPVQE 

HEAEGAAAGGTS1RRHSVSEMTSCPEPQGFSDPP 

GQGPTGTFRSSPAPHSGPCPSRLYPTTQPPEQGLD 

PTRS 


3673 


A 


2 


712 . 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVFYF 

TSSSVNSSAYT1YMGKDKYENEDLIKHGWPEDI 

WFHVDKLSSAHVYLRLHKGENIEDIPKEVLMDC 

AHLVKANSIQGCKMNNVNVVYTPWSNLKKTAD 

MDVGQIGFHRQKDVKIVTVEKKVNEILNRLEKT 

KVERFPDLAAEKECRDREERNEKKAQIQEMKKR 

EKEEMKKKREMDELRSYSSLMKVENMSSNQDG 

NDSDEFM 


3674 


A 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVFYF 

TSSSVNSSAYTIYMGKDKYENEDLIKHGWPEDI 

WFHVDKLSSAHVYLRLHKGENIEDIPKEVLMDC 

AHLVKANSIQGCKMNNVNVVYTPWSNLKKTAD 

MDVGQIGFHRQKDVK1VTVEKKVNEILNRLEKT 

KVERFPDLAAEKECRDREERNEKKAQIQEMKKR 

EKEEMKKKREMDELRSYSSLMKVENMSSNQDG 

NDSDEFM 


3675 


A 


921 


1321 


VTLAKMRVfflSSCLKVQEQMANCPKFVPVVPTS 
QPIPSNIPNRSTFACPYCGARNLDQQELVKHCVE 
SHRSDPNRVVCPICSAMPWGDPSYKSANFLQHL 
LHRHKFSYDTFVDYSIDEEAAFQAALALSLSEN 


3676 


A 


3 


1856 


TLGRWLLGVYETVAPTLACLPRPRLRRRRRRRR 

RRMISRYTRKAVPQSLELKGITKHALNHHPPPEK 

LEEISPTSDSHEKDTSSQSKSDITRESSFTSADTGN 

SLSAFPSYTGAGISTEGSSDFSWGYGELDQNATE 

KVQTMFTAIDELLYEQKLSVHTKSLQEECQQWT 

ASFPHLRILGRQIITPSEGYRLYPRSPSAVSASYET 

TLSQERDSTIFGIRGKKLHFSSSYAHKASSIAKSSS 

FCSMERDEEDSirVSEGlffiEYLAFDHIDIEEGFHG 

KKSEAATEKQKLGYPPIAPFYCMKEDVLAYVFD 

SVWCKWSCMEQLTRSHWEGFASDDESNVAVT 

RPDSESSCVLSELHPLVLPRVPQSKVLY1TSNPMS 

LCQASRHQPNVNDLLVHGMPLQPRNLSLMDKLL 

DLDDKLLMRPGSSTILSTRNWPNRAVEFSTSSLS 

YTVQSTRRRNPPPRTLHPISTSHSCAETPRSVEEIL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
locatioo 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc OCystcinc, D=Aspartk Acid, 
E»Glutamic Acid, (^Phenylalanine, G=Glycine, H=Hlstldlne, 
I=l5oleucine, K=Lyslne, L»Leucinc, M^Methionine,' 
N<=>Asparagine, P=Proline, Q=Glutamine, R=Arginlne, S=Serine, 
T°Thrconine, V=Vallue, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=>possible nucleotide insertion 










RGAR VPVAPDSLS SPSPTPLSRNNLLPPIGTAEVE 

HVSTVGPQRQMKPHGDSSRAQSAWDEPNYQQ 

PQERLLLPDFFPRPNTTQSFLLDTQYRRSCAVEYP 

HQARPGRGSAGPQLHGSTKSQSGGRPVSRTRQG 

P 


3677 


A 


246 


757 


MRLQGAIFVLLPHLGP1LVWLFTRDHMSGWCEG 

PRMLSWCPFYKVLLLVQTAIYSWGYASYLVWK 

DLGGGLGWPLALPLGLYAVQLTISWTVLVLFFT 

VHNPGLALLHLLLLYGLWSTALIWHPINKLAAL 

LLLPYLAWLTVTSALTYHLWRDSLCPVHQPQPT 

EKSD 


3678 


A 


20 


1508 


RGKAEFFLAMAGTNALLMLENFIDGKFLPCSSYI 

DSYDPSTGEVYCRVPNSGKDEIEAAVKAAREAFP 

SWSSRSPQERSRVLNQVADLLEQSLEEFAQAESK 

DQGKTLALARTMDIPRSVQNFRFFASSSLHHTSE 

CTQMDHLGCMHYTVRAPVGVAGLISPWNLPLY 

LLTWKIAPAMAAGNTVIAKPSELTSVTAWMLCK 

LLDKAGVPPGWNrVFGTGPRVGEALVSHPEVPL 

ISFTGSQPTAERITQLSAPHCKKLSLELGGKNPAn 

FEDANLDECIPATVRSSFANQGEICLCTSRIFVQK 

SIYSEFLKRFVEATRKWKVGIPSDPLVSIGALISK 

AHLEKVRSYVKRALAEGAQIWCGEGVDKLSLPA 

RNQAGYFMLPTVITDIKDESCCMTEEIFGPVTCV 

VPFDSEEEVIERANNVKYGLAATVWSSNVGRVH 

RVAKKLQSGLVWTNCWLIRELNLPFGGMKSSGI 

GREGAKDSYDFFTEIKTITVKH 


3679 


A 


1862 


502 


MAGTKPYMEIQTTIREYYEHLYANKLENLEEMD 

KFLDTYTLPRLNQEEVESLNRPITGSEIEAIINSLP 

TKK1PGPDRFTAKFYQRYKEELSNLIHYLGLSHH 

LLALNFIIVSFGKKSAWSSAQVKVTDTDFDGVEV 

RVFEGPPKPEEPLKRSVVYIHGGGWALASAKJRY 

YDELCTAMAEELNAV1VSIEYRLVPKVYFPEQIH 

DVVRATKYFLKPEVLQKYMVDPGRICISGDSAG 

GNLAAALGQQFTQDASLKNKLKLQALIYPVLQA 

LDFNTPSYQQNVNTPILPRYVMVKYWVDYFKG 

NYDFVQAMIVNNHTSLDVEEAAAVRARLNWTS 

LLPASFTKNYKPVVQTTGNARIVQELPQLLDARS 

APLIADQAVLQLLPKTYILTCEHDVLRDDG1MYA 

KRLESAGVEVTLDHFEDGFHGCMIFTSWPTNFSV 

GIRTRNSY1KWLDQNL 


3680 


A 


249 


2146 


RSWGAPWFWRMRLLRRRHMPLRLAMVGCAFV 

LFLFLLHRDVSSREEATEKPWLKSLVSRKDHVLD 

LMLEAMNNLRDSMPKLQIRAPEAQQTLFS1NQSC 

LPGFYTPAELKPFWERPPQDPNAPGADGKAFQK 

SKWTPLETQEKEEGYKKHCFNAFASDRISLQRSL 

GPDTRPPECVDQKFRRCPPLATTSVnVFHNEAWS 

TLLRWYSVLHTTPAILLKEIILVDDASTEEHLKE 

KLEQYVKQLQVVRWRQEERKGLITARLLGASV 

AQAEVLTFLDAHCECFHGWLEPLLARIAEDKTV 

VVSPDFVTTDLNTFEFAKPVQRGRVHSRGNFDWS 

LTFG WETLPPHEKQRRKDETYPIKSPTF AGGLFSI 

SKSYFEHIGTYDNQMEIWGGENVEMSFRVWQC 

GGQLEI1PCSVVGHVFRTKSPHTFPKGTSVIARNQ 

VRLAEVWMDSYKKIFYRRNLQAAKMAQEKSFG 

DISERLQLREQLHCHNFSWYLHNVYPEMFVPDL 



411 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue or' 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystelne, D=Aspartic Acid, 
E=Glutomic Acid, ^Phenylalanine, G=Glycine, H=Hlstidlne, 
h°boleucine, K=l»ysine, L°>Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glu tamine, R=Arginine, S=Serine, 
T=Tbreonine, V<=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










TPTFYGA1KNLGTNQCLDVGENNRGGKPLIMYS 
CHGLGGNQYFEYTTQRDLRHNIAKQLCLHVSKG 
ALGLGSCHFTGKNSQVPKDEEWELAQDQLIKNS 
GSGTCLTSQDKKPAMAPCNPSDPHQLWLFV 


3681 


A 


2982 


.1869 


LKDTLKSQMTQEASDEAEDMKEAMNRMIDELN 

KQVSELSQLYKEAQAELEDYRKRKSLEDVTAEY 

IHKAEHEKLMQLTNVSRAKAEDALSEMKSQYSK 

VLNELTQLKQLWAQKENSVSrTEHLQVITTLRT 

AAKEMEEKISNLKEHLASKEVEVAKLEKQLLEE 

KAAMTDAMVPRSSYEKLQSSLESEVSVLASKLK 

ESVKEKEKVHSEWQIRSEVSQVKREKENIQTLL 

KSKEQEVNELLQKFQQAQEELAEMKRYSESSSK 

LEEDKDKKINEMSKEVTKLKEALNSLSQLSYSTS 

SSKRQSQQLEALQQQVKQLQNQLAECKKQHQE 

VISVYRMHLLYAVQGQMDEDVQKVLKQILTMC 

KNQSQKK 


3682 


A 


447 


1024 


AQALTAGRQLALAAPFIAPISPISLPRLNPPSQSW 

NSTPFFKVKLPPQKEVITSDELMAHLGNCLLSIKP 

QEKSEGLQLNFQQNVDDAMTVLPKLATGLDVN 

VRFTGVSDFEYTPECSVFDLLGIPLYHGWLVDPQ 

QSPEAVRAVGKLSYNQL/VGEDHHLQTLQ*HQP 

RDRKPDCRAVPGDHRGPSDLPRTV 


3683 


A 


2 


942 


LEIKQEEKFVGQCIKEELMHGECVKEEKDFLKKE 

IVDDTKVKEEPPINHPVGCKRKLAMSRCETCGTE 

EAKYRCPRCMRYSCSLPCVKKHKAELTCNGVRD 

KTAYISIQQFTEMNLLSD YRFLEDVARTADH1 SR 

DAFLKRPISNKYMYFMKNRARRQGINLKLLPNG 

FTKRKENSTFFDKKKQQFCWHVKLQFPQSQANST 

♦KKRVPDDKTINEDLKPYIDPEKSDPVIRQRLKAYI 

RSQTGVQILMKIEYMQQNLVRYYELDPYKSLLD 

NLRNKVIIEYPTLHWLKGSNNDMKVLHQVKSE 

STKNVGNEN 


3684 


A 


119 


1533 


SLQENVQEKRVRVCPGLGGLLPNGTPSITAAAAP 

QVLWRHVQPGCSHHLHACVIRAACRAGEGHAD 

RHAGPPET/PVTLPSSWPWSSPWERQCPMmL*AP 

GHAFRPVPTEHRRGWAALGHHRAAAGPLREPAS 

GSQPAPASC*PECHHGCPEQTRQCQDLLREAW 

APEQRG*PCAHLQT*ATATTLCPQVPAGRVWQP 

GHSCHLLPHRHDGSH*HHCAAHRRPVTRRQAAH 

GVPLPDACYSPHHTLPAAPPPATRPAGHTATHPE 

♦GGDLTPVPDGPHDCPRDVQGIPGAGGGSQLAPC 

CPPFPAAPVSVQGTQGLGPKNVLH'QWEGIRWQ 

KEPE/PGPPPEVELKRGAKCRIGDHGLGAVLGQG 

EYAS*SPSIPW»ASSSACPPLHP7T/TVYTQSPAAA 

PGWTRPPSP/PPPGLYPGP/PASHAPGVRGGISHQL 

YSLP'LCRECCSCP/PPPPAHGGRCPSLLPPEALAK 

LLL 


3685 


A 


101 


438 


AWVLQCKINTELQTEVVMLKSMVLWLGEQVQS 
LQLQQQLHCHFNHTHICVTNLEYN\KEYPWDLV 
KAHLQGASTSNITFDIGELQKKMLDLNKQTQEFQ 
PSL*AWTEFQQGLE 


3686 


A 


105 


845 


VSDWKNQLVEVQCRQDGCDAVENVHQMFMF 
NWFTDCLWTLFLSNYQPSVESSSPGGSATSDDHE 
FDPSADMLVHDFDDERTLEEEEMMEGETNFSSEI 
EDLAREGDMPIHELLSLYGYGSTVRLPEEDEEEE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glu tamlc Acid, ^Phenylalanine, G=Glycine, H=Histidlne, 
Msoleurine, K-Lyslne, L= Leucine, M^Methionine, 
N=Asparagine, P=Prollne, Q=Glutaenlne, R^Arginine, S=Serine, 
T=Tbreonlne, V=>Valine, W=Tryptophao, Y=Tyroslne, 
X=Unkno\vn, *°Stop codon, /=posslble nucleotide deletion, 
\=possible nucleotide insertion 










EBEEEGEDDEDADNDDNSGCSGENKEEN1KDSS 
GQEDETQSSNDDPSQSVASQDAQEDRPRRCKYF 
DTNSEVEEESEEDEDYEP/SIlSFFQSSDGi* SSSSSE 
DWKKEIMVGS 


3687 


A 


49 


1225 


PVLVTSLRMREADTLRPPQLMEVSADnSTVEFN 

HTGELLATGDKGGRWIFQREPESKNAPHSQGE ', 

YDVYSTFQSHEPEFDYLKSLEIEEKINKKWLPQQ 

NAAHSLLSTNDKTKLWKITERDKRPEGYNLKDE 

EGKLKDLSTVTSLQVPVLKPMDLMVEVSPRRIFA 

NGHTYHINSISVNSDCETYMSADDLRINLWHLAI 

TDRSFTP\NTVDIKPANMEDLTEVITASEFHPHHC 

NLFVYSS SKGSLRLCDMRAAALCDKHSKLFEEPE 

DPSNRSFFSEnS\SVSDVKFSHSDRYMLTR\DYLT 

VKVWDLNMEARPIETYQVHDYLRSKLCSLYEND 

CIFDKFECAWNGSDR/IIMTGAYNNFFRMFDRNT 

KRDVTLEASRGSSKPRAVL 


3688 


A 


1 


401 


KKVPGRLSEMSFSLNFTLPANTTSSPVT\DCGPSL 
GLAAGIPLLVATALLVALLFTLIHRRRSSIEAMEE 
SDRPCEISEIDDNPKISENPRRSPTHEKNTMGAQE 
AHIYVKTVAGSEEPVHDRYRPTIEMERRR 


3689 


A 


698 


889 


GRVLVHCAMGVSRSATLVLAFLMIYENMTLVEA 
1PDGAGPPQISALTQAFVRQLQVLDNRLGRE 


3690 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3691 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3692 


A 


3 


2831 


PLVRRLLRQTLRRVGGARAVREAVMRAVLTWR 

DKAEHCINDIAFKPDGTQLILAAGSRLLVYDTSD 

GTLLQPLKGHKDTVYCVAYAKDGKRFASGSAD 

KSVUWTSKLEGILKYTHNDAIQCVSYNPITHQLA 

SCSSSDFGLWSPEQKSVSKHKSSSKIICCSWTNDG 

QYLALGMFNGIISIRNKNGEEKVK1ERPGGSLSPI 

WSICWNPSSRWESFWMNRENEDAEDVIVNRYIQ 

EIPSTLKSAVYSSQGSEAEEEEPEEEDDSPRDDNL 

EERNDELAVADWGVQKVSFYQLSGKQIGKDRAL 

NFDPCCISYFTKGEYILLGGSDKQVSLFTKDGVR 

LGTVGEQNSWVWTGQAKPDSNYWGGCQDGTI 

SFYQLIFSTVHGLYKDRYAYRDSMTDVIVQHLIT 

EQKVRKCKELVKKIAIYRNRLAIQLPEKILIYELY 

SEDLSDMHYRVKEKIIKKFECNLLWCANHIILC 

QEKRLQCLSFSGVKEREWQMESLIRYIKVIGGPP 

GREGLLVGLKNGQILK1FVDNLFA1VLLKQATAV 

RCLDMSASRKKLAVVDENDTCLVYDIDTKELLF 

QEPNANSVAWNTQCEDMLCFSGGGYLNIKASTF 

PVHRQKLQGFVVGYNGSKIFCLHVFSISAVEVPQ 

SAPMYQYLDRKLFKEAYQIACLGVTDTOWRELA 

MEALEGLDFETAKKERKKRGETNNDLFLADVFS 

YQGKFHEAAKLYKRSGHENLALEMYTDLCMFE 

YAKDFLGSGDPKETKMLITKQADWARNIKEPKA 

AVEMYISAGEHVKAIEICGDHGWVDMLIDIARK 

LDKAEREPLLLCATYLKKLDSPGYAAETYLKMG 

DLKSLVQLHVETQRWDEAFALGEKHPEFKDDIY 

MPYAQWLAENDRFEEAQKAFHKAGRQREAVQV 

LEQLTNNAVAESRFNDAAYYYWMLSMQCLDIA 

QDPAQKD 


3693 


A 


3 


1099 


SSFFTCMRTVFHSNTSVSSLLHRPGHVTPQLT1HG 
GWRHHRDHTAIDEWDFNPSKFLIYTCLLLFSVLL 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino ' 

acid residne or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, tt=Hlstidine, 
I=Uoleueine, K=Lysine, LHUucine, M=Methion!ne, 
N=Asparagine, P=Proline, Q=Glutamme, R=Arginine, S=Serine, 
T=Threonine, V=>Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /■possible nucleotide deletion, 
V=posslble nucleotide insertion 










PLRLDGIIQWSYWAVFAPIWLWKLLWAGASVG 

AGVWARNPRYRTEGEACVEFKAMLIAVGIHLLL 

LMFEVL VCDR VERGTHF WLLVFMPLFFV SPV S V 

AACVWGFRHDRSLELEILCSVNILQFIFIALKLDRI 

IHWPWLVVFVPLWILMSFLCLVVLYYIVWSLLFL 

RSLDVVAEQRRTHVTMAISWnWVPLLTFEVLL 

VHRLDGHNTFSYVSIFVPLWLSLLTLMATTFRRK 

GGNHWWFAIRRDF/CQDQLPQPTGKPPPPPLTDH 

HGEKALPLQNKDRGSWPASRGSPRLL 


3694 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVEN1KSVLKSDEEHMEEAITSASFLEQIMAHSX 
QH1RAHKLPXETAGLXTSELRXLTP 


3695 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVEN1KSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3696 


A 


456 


733 


LSAALWEEPILSLWSETKELTNRGKMNYPQIGPH 
RPHVKGLRVRPGPGTLSNAPKSLCPGMSNSDRGI 
H\GGEGQGPGKRAGHLGRGGGMSFL 


3697 


A 


877 


1873 


VWL*TLS*HTCALMTVCRSCLVKYLEENNTCPT 
CRIVIHQSHPLQYIGHDRTMQDIVYKLVPGLQEA 
EMRKQREFYHKLGMEVPGDIKGETCSAKQHLDS 
HRNGETKADDSSNKEAAE 


3698 


A 


1 


572 . 


KQCGIPHEVVRDENSSVYAEVSRLLLATGHWKR 

LRRDNPRFNLMLGERNRLPFGRLGHEPGLVQLV 

NYYRGADKLCRKASLVKLIKTSPELAESCTWFPE 

SYV1YPTN0LKTPVAPAQNGIQPPISNSRTDEREFFL 

ASYNRKKEDGEGNVWIAKSSAGAKVWVQW*M 

TDLEEEID1PSPVGLGLESEWPL 


3699 


A 


2008 


2432 


LHCKMGALETQTHPCSQNMLRSLQKCCCKVEE 

HHLQPVQVLQTLLHSATAGTGCRRPARPPPAPPT 

PTPWRSRQSGKQSERAS*LKGRGRYGLGALGGR 

GGRALGGSRWPPPLPGETLFSGCKHRRRRRGSD 

AAPGEEAGT 


3700 


A 


33 


1318 


GYQIGMALASGPARRALAGSGQLGLGGFGAPRR 

GAYEWGVRSTRKSEPPPLDRVYEIPGLEPITFAG 

KMHFVPWLARPIFPPWDRGYKDPRFYRSPPLHE 

HPLYKDQACYIFHHRCRLLEGVKQALWLTKTKL 

IEGLPEKVLSLVDDPRNHIENQDECVLNVISHARL 

WQTTEEIPKRETYCPVTVDNLIQLCKSQILKHPSL 

ARRICVQNSTFSATWNRESLLLQVRGSGGARLST 

KDPLPTIASREEIEATKNHVLETFYPISPIIDLHECN 

IYDVKNDTGFQEGYPYPYPHTLYLLDKANLRPH 

RLQPDQLRAKMILFAFGSALAQARLLYGNDAKV 

LEQPV^QSVGTIXjRVTOFLVFQLNTTDLDSNE 

GVKNLAWVDSDQLLYQHFWCLPVIKKRVVVEP 

VGPVGFKPETFRKFLALYLHGAA 


3701 


A 


86 


465 


WTLCGPEAGMVGYDPKPDGRNNTKFQVAVAGS 
VSGLVTRALISPFDVIKIRFQLQHERLSRSDPSAK 
YHGILQASRQILQEEGPTAFWKGHVPAQILSIGY 
GAVQFLSFEMLTELVHRGSVYDARE 


3702 


A 


166 


814 


GFWEKTNQSSHSMDPLGAPSQFVDVDTLPSWGD 
SCQDELNSSDTTAEBFQEDTVRSPFLYNKDVNGK 
WLWKGDVALLNCTAIVNTSNESLTDKNPVSESI 
FMLAGPDLKEDLQKLKGCRTGEAQLTKGFNLAA 
RFIIHTVGPKYKSRYRTAAESSLYSCYRNVLQLA 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

aeld residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptioe 
sequence 


Amino acid sequence (A«Alanine C-Cysteine, D=Aspartic Add, 
JEXJIutamic Acid, ^Phenylalanine, C^GJycine, H«Histidinc, 
I=Isoleucine, K°Lysine, LpLeucine, M-Methionioe, 
N=Asparagine, P=ProIine, Q=?€lutaroine, R°Arginine, S=Serine, 
T=ThreonJne, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
lPpossiDie nucieouuc inscrnon 










KEQSMSSVGFCVINSAKRGYPLKDATHIALRTVR 
RFLEEHGETIEKW 


3703 


A 


128 


1255 


SLGPSPKSATIPCCGDTMAPEEDAGGEALGGSFW 

EAGNYRRTVQRVEDGHRLCGDLVSCFQERARIE 

KAYAQQLADWARKWRGTVEKGPQYGTLEKAW 

HAFFTAAERLSALHLEVREKLQGQDSERVRAWQ 

RGAFHRPVLGGFRESRAAEDGFRKAQKPWLKRL 

KEVEASKKSYHAARKDEKTAQTRESHAKADSA 

V S QEQLRKLQER VERC A KE AEKTKAQ YEQTLAE 

LHRYTPRYMEDMEQAFETCQAAERQRLLFFKD 

MLLTLHQHLDLSSSEKFHELHRDLHQGIEAASDE 

EDLRWWRSTHGPGMAMNWPQFEEWSLDTQRH 

SRKEKGGRSPDEVTLTSIVPTRDGTAPPPQSPGSP 

GTGQDEEWSDEESP 


3704 


A 


1 


271 


ARGEDLALATGGGPDTVTHSNMPCPNSLVYDC 

WLNIKECSVGEHTFEDLGLCPGRNQREKKRSYK 

DFLREEEKIAAQVRNSSKKKLJCDSE 


3705 


A 


170 


1318 


LNWANLVIMWPREEEKEKVQDYSLGGLSPDLRI 

DVSRKKKILKAYDEDEDEDLYPDIHPPPSLPLPG 

QFTCPQCRKSFTRRSFRPNLQLA>fMVQIIRQMCP 

TPYRGNRSNDQGMCFKHQEALKLFCEVDKEAIC 

VVCRESRSHKQHSVLPLEEWQEYKAKLQGHVE 

PLRKHLEAVQKMKAKEERRVTELKSQMKSELA 

AVASEFGRLTRFLAEEQAGLERRLREMHEAQLG 

RAG AAA SRLAEQAAQLSRLLAEAQERSQQGGLR 

LLQDIKETFNRCEEVQLQPPEVWSPDPCQPHSHD 

FLTDAIVRKMSRMFCQAARVDLTLDPDTAHPAL 

MLSPDRRGVRLAERRQEVADHPKRFSADCCVLG 

AQGFRSGRHYWEVCMGP 


3706 


A 


204 


1996 


SRERQTTWMDKfNFAPAPPEMQSHGAPGPGTSFS 

HSHVLGRPIRPSRLPGGGSPLTTVLRKTIHLDTFP 

QSHIPQTSSRLGLGARTRSVPPQETGIALGASLSP 

LPTSSLVPRKLSSISLTLHQNSQARSLDRPLSHWE 

ELPTPGKKAAPHEGGRV S SPG SPP VTL VPGGR VH 

SEGPGNPGLTKSNRMLATEKPLVSSYLALPFQSR 

LAQSAPVLAEPGSLGQGHLVSVTDHMPTRASPG 

K GKPRA RGIPRPRGRLQRANTTVNLTA MDTRTD 

AARHLATMATNRPSLAINLATPNTSQLDTGTEFP 

ALDIKLGTARDLSSVGTVKSGKTVNLATAGTIKP 

GTAMNLTTVGTTKPGMVMDLIASEPDKLGKAM 

ATRSTAKPDMTTEGIAMDSATSDPVKPDTITATV 

GTSRLETAMALARVNRAKLGTAKNSLALDTSR 

MGTAVGSVVPVTPDPATGKTTLGSVNNLTISDV 

ATCLLMPSRSTDLALDNTNAAMDRATEPASLDL 

ATEYKGKCRNLVGDGLGCREGEVCELGDGSMK 

PMSINSNLLGY1GIDTIIEQMRKKTMKTGFDFNIM 

WGTEGCGAAAGLVAGSTKDPISFPQ 


3707 


A 


3 


549 


SSSISRDFLGQAACASGTMLRWLRDFVLPTAACQ 

DAEQPMRYETLFQALDKNGDGWDIGELQEGLR 

NLGIPLGQDAEEKIFTrGDVNKDGKLDFEEFMKY 

LKDHEKKMKLAFKSLDKNNDGKIEASEIVQSLQ 

TLGLTISEQQAELILQSIDVDGTMTVDWNEWRD 

YFLFNPVTDBEEIIR 


3708 


A 


1 


1866 


EFRGAGRANMLAPRGAAVLLLHLVLQRWLAAG 
AQATPQVFDLLPSSSQRLNPGALLPVLTDPALND 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Asportlc Acid, 
E^GIotnmic Add, F=Phenylatanine, G=Glyclne, H=>Hlstidine, 
Msolcucine, K°Lysine, L>=Leucine, M=Methlonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, Y=Tyrosine, 
X=l)nhnown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nocleotide insertion 










LYVISTFKLQTKSSATIFGLYSSTDNSKYFEFTVM 

GRLSKAILRYLKNDGKVHLVVFNNLQLADGRRH 

RILLRL SNLQRG AG SLELYLDCIQ VPS VHNLPRA 

FAGPSQKPETIELRTFQRKPQDFLEELKLVVRGSL 

FQVASLQDCFLQQSEPLAATGTGDFNRQFLGQM 

TQLNQLLGEVKDLLRQEVNETSFLRNTITECQAC 

GPLKFQSPTPSTWPPASPAPPTRPPRRCPSNPCF 

RGVQCTDSRDGFQCGPCPEGYTGNGITCIDVDEC 

KYHPCYPGEHCINLSPGFRCDACPVGFTGPMVQ 

GVGISFAKSNKQVCTDEDECRNGACVPNSICVNT 

LGSYRCGPCKPGYTGDQ1RGCKAERNCRNPELN 

PCSVNAQCIEERQGDVTCVCGVGWAGDGY1CGK 

DVDIDSYPDEELPCSARNCKKDNCKYVPNSGQE 

DADRDGIGDACDEDADGDGILNEQDNCVLIHNV 

DQRNSDKDEFGDACDNCLSVLNNDQKDTDGDG 

RGDACDDDMDGDGIKNILDNCPKFPNRDQRDK 

DGDGVGDACDSCPDVSNPNQ 


3709 


A 


144 


417 


TQAMEGLLHYINPAHAISLLSALNEERLKGQLCD 
VLLIVGDQKFRAHKNVLAASSEYFQSLFTNKENE 
SQTVFQLDFCEPDAFDNVLNYIY 


3710 


A 


245 


688 


FGMLKNKGHSSKKDNLAVNAVALQDHILHDLQ 

LRNLSVADHSKTQVQKKENKSLKRDTKA1IDTGL 

KKTTQCPKLEDSEKEYVLDPKPPPLTLAQKLGLI 

GPPPPPLSSDEWEKVKQRSLLQGDSVQPCP1CKE 

EFELRPQVFSIRG 


3711 


A 


3 


773 


SLEMSSDGEPLSRMDSEDSISSTIMDVDSTISSGRS 
TPAMMNGQGSTTSSSKNIAYNCCWDQCQACFNS 
SPDLADHIRSIHVDGQRGGVFVCLWKGCKVYNT 
PSTSQSWLQRHMLTHSGDKPFKCVVGGCNASFA 
SQGGLARHVPTHFSQQNSSKVSSQPKAKEESPSK 
AGMNK11RKLKNKRRRSLARPHDFFDAQTLDAIR 
HRAICFNLSAHIESLGKGHSVVFHSTVSILLFFQIK 
YKTLQKNISTIISKSLKI 


3712 


A 


2 


344 


RATWHNAGKEREAVQLMAGAEKRVKASHSFLR 
GLFGGNTRIEEACEMYTRAANMFKMAKNWSAA 
GNAFCQAAKLHMQLQSKHDSATSFVDAGNAYK 
KADPQGKTARHVACYLCV 


3713 


A 


20 


974 

* 


GAAATACSSSSSSSGAPATWAAHGPGKDVASPS 

SVSLSPRRSRLLVLRCGLRRNPERPSSSPALRRLL 

LLLLLLLLLLLGFLLSPGPERGVGGGRFGRRLAL i 

LWAAALGHVVSGKVMSRRAPGSRLSSGGGGGG 

TNYSRSWNDWQPRTDSASADPGNLKYSSSRDRG 

GSSSYGLQPSNSAWSRQRHDDTRVHADIQNDE 

KGGYSVNGGSGENTYGRKSLGQELRVNNVTSPE 

FTSVQHGSRALATKDMRKSQERSMSYCDESRLS 

YLLRRITRENDRDRRLATVKQLKEF1QQPENKLV 

LVKQLDILAAVHDVLNER 


3714 


A 


237 


458 


IFALKSPSYLLPCCTPEGKMDHKQLCWSHPQKSG 
QSSRSCCICSNQHGLIWKYSLNMCLQCCHQYVK 
DIGFIKL 


3715 


A 


970 


1524 


LCTLSPGISGTAGSCLTTEPGTELGTSFAQNGFYH 

EAVVLFTQALKLNPQDHRLFGNRSFCHERLGQP 

AWALADAQVALTLRPGWPRGLFRLGKALMGLQ 

RFREAAAVFQETLRGGSQPDAARELRSCLLHLTL 

QGQRGG1CAPPLSPGALQPLPHAELAPSGLPSLRC 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Clutamic Add, ^Phenylalanine, G=Glycine, H=H!stidlne, 
Msolcutine, K=Lysine, LHLeucine, M°Methiooine, 
N=Asparaglne, P=Proline, Q=Glutamlne, R°Arginine, S=Serine, ' 
T=Threonine, V=Vaiine, W="Tryptophan, Y=Tyrosine, 
X°Unknown, *=Stop codon, /"possible nucleotide deletion, 
V=possible nucleotide insertion 










PRSTALRSPGLSPLLH 


3716 


A 


85 


308 


QGLPSTMVKLGCSFSGKPGKDPGDQDGAAMDS 

VPL1SPLDISQLQPPLPDQWIKTQTEYQLSSPDQQ 

NYTKSR 


3717 


A 


58 


618 


GAGCTSPGLWARKAAARCLPTYPSRAQPSNVGR 

RRRRRPGLGALAAGVPAMAESVERLQQRVQELE 

RELAQERSLQVPRSGDGGGGRVRIEKMSSEVVD 

SNPYSRLMALKRMGIVSDYEKIRTFAVAIVGVGG 

VGSVTAEMLTRCGIGKLLLFDYDKVELANMNRL 

FFQPHQAGLSKVQAAGHTPEE 


3718 


A 


3 


593 


RGAGGRAGGRADGQPNMADQRQRSLSTSGESL 

YHVLGLDKNATSDDIKKSYRKLALKYHPDKNPD 

NPEAADKFKEINNAHAILTDATKRNIYDKYGSLG 

LY VAEQFGEENVNTYFVLSS WWAKALFVFCGLL 

TCCYCCCCLCCCFNCCCGKCKPKAPEGEETEFY 

VSPEDLEAQLQSDEREATDTPIVIQPASATEP 


3719 


A 


2 


2173 


SGGVRMGSRADGPRTSGHVTGKMAVFPWHSRN 

RNYKAEFASCRLEAVPLEFGDYHPLKPITVTESK 

TKKVNRKGSTSSTSSSSSSSVVDPLSSVLDOTDPL 

SMFAATADPAALAAAMDSSRRKRDRDDNSVVG 

SDFEPWTNKRGEILARYTTTEKLSINLFMGSEKG 

KAGTATLAMSEKVRTRLEELDDFEEGSQKELLN 

LTQQDYVNRIEELNQSLKDAWASDQKVKAPKN 

VHPGKLVYERIFSMCVDSRSVLPDHFSPENANDT 

AKETCLNWFFKIASIRELIPRFYVEASILKCNKFLS 

KTGISECLPRLTCMIRGIGDPL\GSVYARAYL\SRV 

GMEVAPHLKETLNKNFFDFLLTFKQIHGDTVQN 

QLVVQGVELPSYLPLYPPAMDWIFQCISYHAPEA 

LLTEMMERCKKLGNNALLLNSVMSAFRAEFIAT 

RSMDFIGMIKECDESGFPKHLLFRSLGLNLALAD 

PPESDRLQILNEAWKVITKLKNPQDYINCAEVWV 

EYTCKHFTKREVNTVLADVIKHMTPDRAFEDSY 

PQLQLIIKKVIAHFHDFSVLFSVEKFLPFLDMFQK 

ESVRVEVCKCI\RTPLSSINKSPPRTRSS*MPFCMF 

ARPCMTL/CNALTLEDEKRMLS YLINGF1KMVSF 

GRDFEQQLSFYVESRSMFCNLEPVLVQLIHSVNR 

L AMETRK VMKGNH SRKTAAFVRSW G A Y WFITIP 

SLAG1FTRLNLYLHSG 


3720 


A 


24 


296 


ENLFRAGFAFSLLRSSFYISKTYCSWFSNLISGSL 
ADFNSKGTRDYSPRQMAVRE/KVFDVIIRCFKRH 
GAEVIDTPVFELKVRNGQEETTW 


3721 


A 


2 


310 


PSCLTCVGHCSIGGSCTMIGIMMPECHCSLHMTG 
PRCEEHVFILQQPGH1ASILIPLLVLLLLALVAGVV 
FWHKRRVQGAKGFQHQRMTNGAMNVEIGNPTY 
K 


3722 


A 


75 


722 . 


MELVAGCYEQVLFGFAVHPEPEACGDHEQWTL 

VADFTHHAHTASLSAVAVNSRFVVTGSKDETIHI 

YDMKKK1EHGALVHHSGTITCLKFYGNRHLISGA 

EDGL1CIWDAKKWECLKSIKAHKGQVTFLSIHPS 

GKLALSVGTDKTLRTWNLVEGRSAF1KNDCQNA 

HTVEWSPRGEQYVVnQNKIDlYQLDTASlSGTlTN 

EKR1SSVKFLSES 


3723 


A 


no 


316 


MELSDNRRSGGLEGLAEKCPNLTYLNLSGNKIK 
DLSTVEALVSGTVLSLDLLFLVKFSEICLCLLISI 


3724 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 
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SEQ1D 
NO: 


Melbod 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspariic Add, 
E=Glutamlc Acid, (^Phenylalanine, G=Glycine, H°Histldlne, 
I=IJoleudoe, K=Lysine, L=Leudoe, M°Methlonine, 
N-Asparagine, P=Proline, Q=Glotaminc, R°Atginine, S=Serlne, 
T=Threonine, V=Valine, W=Tryptopnnn, Y"=Tyroslne, 
X=Unknowo, *=Stop codon, /possible nucleotide deletion, 
^possible nudeotide Insertion 










VRACASLGVLSFPELEWYEESRMVSLTAPYVSG 
FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 
GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 
DG 


3725 


A 


3 


.406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 

VRACASLGVLSFPELEWYEESRMVSLTAPYVSG 

FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 

GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 

DG 


3726 


A 


1 


433 


SSDDRSLFRRLKLNYAIFDEGHMLKNMGSIRYQ 

HLMTINANNRLLLTGTPVQNNLLELMSLLNFVM 

PHMFSSSTSEIRRMFSSKTKSADEQSIYEKER1AH 

AKQI1KPFILRRVKEEVLKQLPPKKDRIELCAMSE 

KQEQLYLG 


3727 


A 


6 


383 


R1PRGKACXTVLGRSTGELEGFASSRLPPQPCGW 
GQSSDLLSRIDLDELMKKDEPPLDFPDTLEGFEY 
AFNEKGQLRHIKTGEPFVFNYREHLHRWNQKRY 
EALGEnTKY VYELLEKDCNSKKVS 


3728 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 

NK1EDLRSECSSDFGGKJDSVTSPDMDE1THDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAWRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLTx 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRC VCRFDNRTCRKLLA SIAED Y 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAEERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFDCTIDD 

RK 


3729 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHEEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAWRPKVHYARPSHPPPD 

PPJLEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHSATPERLVRSRSSVDIVSSVRRPMSDPSWNRR 

PXGNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAJKRTSPSDGAMANYEST 
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NO; 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCystefnc, D=Aspartie Add, 
E=Glotamic Acid, ^Phenylalanine, G-=ClycJne, H=HJstidine, 
I=Isoltucine, K=Lysine, L^Lcudnc, M^Methlooine, 
N-Asparagine, P>=Proline, Q=Gluta mine, R°Arglnine, S*=Serlne, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /"possible nucleotide deletion, 
V=possible nucleotide insertion 










EVMGDGESAHDSPRDEALQN1SADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLT\ 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDV1WQNAS 

EEQLQDAQLA1ERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKWTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3730 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVXLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLTN 

HSTRNGLPDHTDPEDNEIVCFLKVQ1AEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLAS1AEDY 

RKRA P YI A YLTRCRQGLQTTQ AHLERLLQR VLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDV1WQNAS 

EEQLQDAQLABERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKWTANHRALQIPEVYLREAP 

WPSAQSE1RTISAYKTPRDKVQC1LRMCST1MNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3731 


A 


i 


1305 


VNTAMHEAKLMEECDELVEIIQQRKQMIAVKIK 

ETKVMKLRKLAQQVANCRQCLERSTVLINQAEH 

ILKENDQARFLQSAKN1AERVAMATASSQVLIPDI 

NFNDAFENFALDFSREKKLLEGLDYLTAPNPPSIR 

EELCTASHDTITVHW1SDDEFSISSYELQYTIFTGQ 

ANFISLYNSVDSWMIVPNIKQNHYTVHGLQSGTR 

YIFIVKAINQAGSRNSEPTRLKTNSQPFKLDPKMT 

HKKLKISNDGLQMEKDESSLKKSHTPERFSGTGC 

YVYGVLHNSDNS*MFISLSFPLSHRYAIGIAYKSA 

PKNEW1GICNASSWVFSRCNSNFVVRHNNKEML 

VDVPPHLKRLGVLLDYDNY/NMLSFYDPANSLVH 

LHTFDVTFXILPVCPTFTIWNKSLMILSGLPAPDFI 

DYPERQECNCRPQESPYVSGMKTCH 


3732 


A 


127 


2832 


LGQRLSLVPRPSLKRRLGKRLSLGLRERMMSLW 
WS/GPKVRTQATTGARPKTETKSVPAARPKTEAQ 
AMSGARPKTEVQVMGGARPKTEAQGITGARPKT 
DARAVGGARSKTDAKAIPGARPKDEAQAWAQS 
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SEQID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glptamlc Acid, ^Phenylalanine, G=Glycine, H°Mlstidine, 
l»Isoleucine, K=Lyslne, L^Leucine, M<*Metbionine, 
N=Asparagine, P=Proline, Q=Gluta mine, R=Arginine, S=Serioe, 
T=Threonine, V=Vaiine, W=Tryptophan, Y=Tyrosine, 
X=Unkoown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 


• 








EFGTEAVSQAEGVSQTNAVAWPLATAESGSVTK 

SK\ACL WIEN* SMWM/PETFPGTQGQKGIQPWFG 

PGEETNMGSWCYSRPRAREEASNESGFWSADET 

STASSFWTGEETSVRSWPREESNTRSRHRAKHQT 

NPRSRPRSKQEAYVDSWSGSEDEASNPFSFWVG 

ENTNNLFRPRVREEANIRSKLRTNREDCFESESED 

EFYKQSWVLPGEEANVIDSGTETKKILILPWKLRA 

QKDVDSDRVKQEPRFEEEVIIGSWFWAEKEASLE 

GGASAICESEPGTEEGAIGGSAYWAEEKSSLGAV 

AREEAKPESEEEAIFGSWFWDRDEACFDLNPCPV 

YKVSDRFRDAAEELNASSRPQTWDEVTVEFKPG 

LFHGVGFRSTSPFGIPEEASEMLEAKPKNLELSPE 

GEEQESLLQPDQPSPEFTFQYDPSYRSVREIREHL 

RARESAESESWSCSCIQCELKIGSEEFEEFLLLMD 

KIRDPFIHEISKIAMGMRSASQFTRDFIRDSGVVS 

L1ETLLNYPSSRVRTSFLENMTHMAPPYPNLNMIE 

TFICQVCEETLAHSVDSLEQLTGNKGCFRHLTMT 

IDYHT\LIAN*YGPGFPLLF*PQAQCGETKFHVLK 

MLLNLSENPAVAKKLFSAKALSIFVGLFNIEETN 

DNIQIVIKMFQNISNIIKSGKMSLIDDDFSLEPLISA 

FREFEELAKQLQAQIDNQNDPEATGTTAFVGKG 

NNPSANRERLSPSVFCPGAQEAESLPARRVRGEE 

QRLLLEEVGARTADG1PEGW 


3733 


A 


2 


.3274 


DVPL1RIEEDTGEIFTTGARIDREKLCAGIPRDEHC 

FYEVEVAILPDEIFRLVKIRFLffiDINDNAPLFPAT 

VINISIPENSAINSKYTLPAAVDPDVGINGVQNYE 

LIKSQNIFGLDVffiTPGGDKMPQLIVQKELDREEK 

DTYVMKVKVEDGGFPQRSSTABLQVSVTDTNDN 

HPVFKETEEBVSIPENAPVGTSVTQLHATDADIGE 

NAKIHFSFSNLVSN1ARRLFHLNATTGLITIKEPLD 

REETPNHKLLVLASDGGLMPARAMVLVNVTDV 

NDNVPSIDIRYIVNPVNDTVVLSENIPLNTKJALIT 

VTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLL 

ETAAYLDYESTKEYAIKLLA\ADAGKPPLNQSAM 

LFKVKDENDNAPVFTQSFVTVSIPENNSPGIQLT 

KVSAMDADSGPNAKINYLLGPDAPPEFSLDCRT 

GMLTVVKKLDREKEDKYLFTILAKDNGVPPLTS 

NVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRH 

GTVGLITVTDPDYGDNSAVTLSILDENDDFTIDSQ 

TGVIRPN1SFDREKQESYTFYVKAEDGGRVSRSSS 

AKVTINVVDVNDNKPVFIVPPSNCSYELVLPSTN 

PGTVVFQVIAVDNDTGMNAEVRYSIVGGNTRDL 

FAIDQETGNITLMEKCDVTDLGLHRVLVKANDL 

GQPDSLFSVVIVNLFVNESVTNATLINELVPQKH 

LKHQ*PQILEIADVSSPTSDYVKILVAAVAGTITV 

WVIFITAVVRCRQAPHLKAAQKNMQNSEWATP 

NPENRQMIMMKXKXKKK1CHSPKNLLLNVVTIEE 

TKADDVDSDGNRVTLDLPIDLEEQTMGKYNWV 

TTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLN 

LKHffllQELPLDNTFVACDSISNCSSSSSDPYSVSD 

CGYPVTTFEVPVSVHTRPPVDLEVGGAQSGQVAI 

LTSSLMELLLCLMVAAFLPLELRPLGQQNVMSW 

EQEAKILLVGYWGDGEWCHFHFHHLIPGPVNPG 

YERKQYHILDSDSEDTQPSGELCPffVRPFnLSIQ 

LLQDDGEHCGTKQGFQPAVQLGLLPHKTLK 
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SEQlD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted cod 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A°Alaninc OCysteine, D°Aspartic Acid, 
E=Clufamic Acid, ^Phenylalanine, G=Glycine, H=Histidlne, 
l=lsoleudne, K=Lysine, L=Leucine, M-Methionine, 
N°Aspnrngine, P=Proline, Q=Clutamine, R=Arglnlne, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptopbao, V=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 


3734 


A 


1 


840 


GTRPGHLPAPSDGFCV/HL* SIPSWGSF»GESL/EM 

QLITSLGLQEFD1AKNVLELIYAQTLVWIGIFFCPL 

LPHQM1MLFIMFYSKNISLMMNFQPPSKAWRAS 

QMMTFFIFLLFFPSFTGVLCTLAITIWRLKPSADC 

GPFRGLPLFmSIYSWroTLSTRPGYLWVVWIYRN 

UGSVHFFFILTLIVLIITYLYWQ1TEGRKIMIRLLH 

EQHNEGKDKMFLIEKLIKLQDMEKKANPSSLVLE 

RREVEQQGFLHLGEHDGSLDLRSRRSVQEGNPR 

A 


3735 


A 


2 


432 


VEVCRRYLWKMTVDASQNVQCCVIFSHFPFIFN 

hTLSKIKLLHTDTLLKIESKKHKAYLRSAAlEEERE 

SEFALRPTFDLTVRRNHLIEDVLNQLSQFENEDL 

RKELWVSFSGEIGYDLGGSATCKEIFYCLFAEMIQ 

PEYGMFMY 


3736 


A 


1542 


343 


KGAPSFVRLYQYPNFAGPHAALANKSFFKADKV 

TMLWNKKATAVLVIASTDVDKTGASYYGEQTL 

HYIATNGESAVVQLPKNGPIYDWWNSSSTEFCA 

VYGFMPAKATDFNLKCDPVFDFGTGPRNAAYYS 

PHGHILVLAGFGNLILQI*AD/IMKVWNVKNYKLI 

SKPVASDSTYFAWCPDGEHILTATCAPRLRVNN 

GYKIWHYTGSILHKYDVPSNAELWQVSWQPFLD 

GIFPAKT1TYQAVPSEVPNEEPKVATAYRPPALRN 

KPITNSKLHEEEPPQNMKPQSGNDKPLSKTALKN 

QRKHEAKKAAKQEARSDKSPDLAPTPAPQSTPR 

NTV SQS1 S G DPEIDKX1KN LKKKLKA IEQLKEQ AA 

TGKQLEKNQLEKIQKETALLQELEDLELGI 


3737 


A 


3190 


664 


VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPLKEE 

EILPEPGSETPTVASEALAELLHGALLRRGPEMG 

YLPGPPLGPEGGEEETTTT1ITTTTVTTTVTSPVLC 

NNN1SEGEGYVESPDLGSPVSRTLGLLDCTYSIHV 

YPGYGIEIQVQTLNX-SQEEELLVLAGGGSPGLAP 

RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 

GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 

CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 

WVDSAAEGRRLHLHFERVSLDEDNDRLMVRSGG 

SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 

PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNAIECVDFTEPH 

WNDTEPACKAMCGGELSEPAGWLSPDWPQSY 

SPGQDCVWGVHVQEEKRILLQVEILNVREGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 

D1LTCQWDLSWSAAPPACQK1MTCADPGEIANG 

HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFEL1GEVTITCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL 

AILLPLGLVTVLGSGVYIYYTKLQGKSLFGFSGSH 

SYSP1TVESDFSNPLYEAGDTREYEVSI 


3738 


A 


3190 


664 


VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPLKEE 
ETLPEPGSETPTVASEALAELLHGALLRRGPEMG 
YLPGPPLGPEGGEEE1T1 11ITTTTVTTTVTSPVLC 
NNNISEGEGYVESPDLGSPVSRTLGLLDCTYSIHV 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide , 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartlc Add, 
EXSIutamic Add, ^Phenylalanine, OGIycine, H=HistkJine, 
I-Isoleucine, K°Lysine, L=Leucine, M°Methionine, 
N=Asparagine, P=Proline, Q^GIutamine, R°Aiginine, S=Serine, 
T=Threonine, V=V8line, W=Tryptophan, Y^Tyroslne, 
X=tnknown, *=Stop codon, /^possible nndeotlde deletion, 
\ppossible nucleotide insertion 










YPGYGIEIQVQTLNLSQEEELLVLAGGGSPGLAP 

RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 

GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 

CMASCGGTMNATLGPJVSPEPGGAVGPNLTCR 

WVIEAAEGRRLHLHFERVSLDEDNDRLMVRSGG 

SPLSPVIYDSDMDDVPERGL1SDAQSLYVELLSET 

PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNAIECVDPTEPH 

WNDTEPACKAMCGGELSEPAGVVLSPDWPQSY 

SPGQDCVWGVHVQEEKRDLLQVEILNVREGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 

DJLTCQWDLSWSAAPPACQKIMTCADPGEIANG 

HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL 

AILLPLGLVPVLGSGVYTYYTKLQGKSLFGFSGSH 

SYSPITVESDFSNPLYEAGDTREYEVSI 


3739 


A 


734 


445 


LLEPEPAEEYTEQSEVEST/EGMILI* CCLYFAAFQ 
TNVSNIYFALQYVNRQFMAETQFTSGEKEQVDE 
WTVETVEVRVLCIAKLLSLSSVSNFYLY 


3740 


A 


2 


1578 


MAHY1TFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPENFE1VKKWLVN1TKNF 

DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 

AVESILYLGGNTKT GKAIQFALDYLFAKSSRFLT 

K1AWLTDGKSQDDVKDAAQAARDSKITLFAIG 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNKKVKKRIQLSPKKDCGYEVTSKVDLSELTSNV 

FPEGLPPSYVFVSTQRFKVKKIWDLWRILTIDG/* 

PQIAVTLNGVDKILLFTTTSVINGSQVVTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILINGQTQIGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEDPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLVISGISGITGYQG1AGTPGVPGSPGIQGARGL. 

PGYKGEPGRDGDK 


3741 


A 


5048 


1236 


MSAPAGSSHPAASARIPPKFGGSAVSGAAAPAGP 

GAGPAPHQQNGPAQNQMQVPSGYGLHHQNYIA 

PSGHYSQGPGKMTSLPLDTQCGDYYSALYTVPT 

QNVTPNTVNQQPGAQQLYSRGPPAPHTVGSTLGS 

FQGAASSASHLHTSASQPYSSFVNHYNSPAMYS 

ASSSVASQGFPSTCGHYAMSTVSNAAYPSVSYPS 

LPAGDTYGQMFTSQNAPTVRPVKDNSFSGQNTA 

ISHPSPLPPLPSQQHHQQQSLSGYSTLTWSSPGLP 

STQDNLIRNHTGSLAVANNNPTITVADSLSCPVM 

QhTVQPPKSSPWSTVLSGSSGSSSTRTPPTANHPV 

EPVTSVTQPSELLQQKGVQYGEYVNNQASSAPT 

PLSSTSDDEEEEEEDEEAGVDSSSTTSSASPMPNS 

YDALEGGSYPDMLSSSASSPAPDPAPEPDPA SAP 

APASAPAPWPQPSKMAKPLAMAIQHFSLVIRML 

QHHLFLEYSPSNPVYSGFQQYPQQYPGVNQLSSS 
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SCQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

seqoence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A»Alanioe OCysteine, D=Aspartle Add, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H=HisUdine, 
Msolcucinc, K=Lysine, L=Leucine, MHWethionine, 
N^Asparagine, P=Prollne, Q=Clutamine,R=Arginlne, S=Serine, 
T=Threonlne, V=Valine, W°Tryptophao, Y=Tyrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 


• 








IGGLSLQSSPQPESLRPVNLTQERNILPMTPVWAP 
VPNLNADLKKLNCSPDSFRCTLTNIPQTQALLNK 
AKLPLGLLLHPFRDLTQLPV1TSNTIVRCRSCRTYI 
NP\WSFIDQRR*KCNLCYRVNDVPEEFMYNPLT 
RSYGEPHKRPEVQNSVTVEFIASSDYMLRPPQPAV 
YLFVLDVSHNAVEAGYLTI/LWCQSLLEVNLDKLP 
G\DSRT\RJGFMTFD\STYSFLQFTQEGLSQPQMLI 
VSDIDDVFLPTPDSLLVNLYESKELIKDLLNALPhI 
MFTNTRETHSALGPALQAAFKLMSPTGGRVSVF 
QTQLPSLGAGLLQSREDPNQRSSTKWQHLGPAT 
DFYKJCLALDCSGQQTAVDLFLLSSQYSDLASLA 
CMSKYSAGCIYYYPSFHYTHNPSQAEKLQKDLK 
RYLTRKIGFEAVMRIRCTKGLSMHTFHGNFFVRS 
. TDLLSLANINPDAGFAVQLSDEESLTDTSL VCFQT 
ALLYTSSKGERR1RVHTLCLPWSSLSDVYAGVD 
VQAAICLLANMAVDRSVSSSLSDARDALVNAW 
DSLSAYGSTVSNLQHSALMAPSSLKLFPLYVLAL 
LKQKAFRTGTSTRLDDRVYAMCQ1KSQPLVHLM 
KMIHPNLYRIDRLTDEGAVHVNDPJVPQPPLQKL 
SAEKLTREGAFLMDCGSVFYIWVGKGCDNNFIE 
DVLGYTNFASBPQKMTHLPELDTLSSERARSFIT 
WLRDSRPLSPILHTVKDESPAKAEFFQHL1EDRTE 
AAFSYYEFLLHVQQQICK 


3742 


A 


934 


68 


SMLASQGVLLHPYGVPMTVPAAPYLPGLIQGNQE 

AAAAPDTMAQPYASAQFAPPQNGIPAEYTAPHP 

HPAPEYTGQTTVPEHTLNLYPPAQTHSEQSPADT 

SAQTVSGTRNKQD*RSTDGWPSPKTQTS*KHGK 

QVSSPSGLHVSNIPFR\FRDPDLRQMRGQFGKILD 

VEHFNERGSKGFGFVTFENSADADRAREKVLHGT 

VV\EGRKI\EVbANATARVlvrrinCKTVNPYTNGV/K 

LNPWGAVYSPEFYAGTVLLCQANQEGSSMYSA 

PSTDFRGAKLHTSRPLLSGS 


3743 


A 


3 


1456 


QFQQAWMQNKVPIPAPNEVLNDRXEDIKJLEEKK 

KTQAEBEQEMATLQYTNPQLLEQLKIERLAQKQV 

EQIQPPPSSGTPLLGPQPFPGQGPMSQIPQGF/PTA 

PSISADANEHGSNKGPPGPQGQFRPPGPQGQMGP 

QGPPLHQGGGGPQGFMGPQGPQGPPQGLPRPQD 

MHGPQGMQRHPGPHGPLGPQGPPGPQGSSGPQG 

HMGPQGPPGPQGHIGPQGPPGPQGHLGPQGPPGT 

QGMQGPPGPRGMQGPPHPHGIQGGPGSQGIQGP 

VSQGPLMGLNPKGMQGPPGPRENQGPAPQGMI 

MGHPPQEMRGPHPPGGLLGHGPQEMRGPQEIRG 

MQGPPPQGSMLGPPQELRGPPGSQSQQGPPQGSL 

GPPPQGGMQGPPGPQGQQNPARGPHPSQGP1PFQ 

QQKTPLLGDGPRAPFNQEGQSTGPPPLIPGLGQQ 

GAQGRIPPLNPGQGPGPNKVS/ERGAPPRHEGRA 

PPRGRDGFPGPMKTLV 


3744 


A 


1571 


652 


PLTGRKCPGWTHSGSRRSPRIAEEVPGFPKRAEA 

SRQFSETADRLELLRRAVMAAARATTPADGEEP 

APEAEALAAARERSSRFLSGLELVKQGAEARVFR 

GRFQGRAAVIKHRFPKGYRHPALEARLGRRRTV 

QEARALLRCRRAGISAPVVFFVDYASNCLYMEEI 

EGSVTVRDMFSPLWRLKKTPQGLSNLAKTIGQVL 

ARMHDEDLIHGDLTTSNMLLKPPLEQLNIVLIDF 

GLSFISALPEDKGVDLYVLEKAFLSTHPNTETVFE 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
oentide 
sequeoce 


Amino acid sequeoce (A»Alanine OCysteine, 0=Aspartlc Acid, 
E=Glutamic Acid, ^Phenylalanine, G-GIycint, H°Histidlne, 
I=Isoleucine, KHLysine, L^Leucine, M=Methionlne, 
N»Asparagine, P^Proline, Q=Glutamlne, R^Argininc, S^Serine, 
T«=Threonine, V=Valine, W=Tryptophan, YoTyrosine, 
X=4Jnknown, *=Stop codon, A=posslble nucleotide deletion, 
V= possible nucleotide insertion 










AFLKSYSTSSKKARPVLKKLDEVRLRGKKRSMV 
G 


3745 


A 


127 


1433 


GSHRFSLASPLDPEVGPYCDTPTMRTLFNLLWLA 

LACSPVHTTLSKSDAKKAASKTLLEKSQFSDKPV 

QDRGLVVTDLKAESVVLEHRSYCSAKARDRHFA 

GDVLGYVTPWNSHGYDVTKVFGSKFTQISPVWL 

QLKRRGREMFEVTGLHDVDQGWMRAVRKHAK 

GL\P*CLGSCLRTGLTMISG/YVLDSEDEIEELSKT 

VVQVAKNQHFDGFWEVWNQLLSQKRVGLIHM 

LTHLAEALHQARLLALLVIPPAITPG1DQLGMFT 

HKEFEQLAPVLDGFSLMTYDYSTAHQPGPNAPL 

SWVRACVQVLDPKSKWRSKILLGLNFYGMDYA 

TSKDAREPVVGARY1QTLKDHRPRMVWDSQVSE 

HFFEYKKSRSGRHVVFYPTLKSLQVRLELARELG 

VGVSIWELGQGLDYFYDLL*VGIAASAVDVFFSK 

PWSE 


3746 


A 


1 


898 


IDRAAECRTKPLPMAVSlRGNADSrVACLVLMVL 

YLKKRLVACAAVFYGFAVHMKIYPETYILPITL 

HLLPDRDNDKSLRQFRYTFQACL*ELLKRLCNRT 

ALMFVAVAGLTFFALSFGFYYEYGWEFLEHTYF 

YHLTRRD1RHNFSPYFYMLYLTAESKWSFSLG1A 

AFLPQL1LLSAVSFAYYRDLVFCWFLHTSIFVTFN 

KVCTSQYFLWYLCLLPLVMPLVRMPWKRAVVL 

LMLWF1GQAMWLAPAYVLEFQGKNTFLFIWLA 

GLFFLLINCSILIQIISHYKEEPLTERHCYD 


3747 


A 


1 


2325 


MVISFQGLVTFGDVAVDFSQEEWEWLNPIQRNL 

YRKVMLENYRNLASLGLCVSKPDVISSLEQGKEP 

WTVKRKMTRAWCPDLKAVWK1KELPLKKDFCE 

GKLSQAVITERLTSYNLEYSLLGEHWDYDALFET 

QPGLVT1KNLAVDFRQQLHPAQKNFCKNGIWEN 

NSDLGSAGHCVAKPDLVSLLEQEKEPWMVKREL 

TGSLFSGQRSVHETQELFPKQDSYAEGVTDRTSN 

TKLDCSSFRENWDSDYVFGRKLAVGQETQFRQE 

PITHNKTLSKERERTYNKSGRWFYLDDSEEKVH 

NRDSIKNFQKSSVVIKQTGIYAGKKLFKCNECKK 

TFTQSSSLTVHQRIHTGEKPYKCNECGKAFSDGS 

SFARHQRCHTGKKPYECIECGKAFIQNTSLIRHW 

RYYHTGEKPFDCIDCGKAFSDHIGLNQHRRIHTG 

EKPYKCDVCHKSFNRYGSSLTVHQRIHTGEKPYE 

CDVCRKAFSHHASLT\Q\HQRVHSGEKPFKCKEC 

GKAFRQNIHLASHLRIHTGEKPFECAECGKSFS1S 

SQLATHQRJHTGEKPYECKVCSKAFTQKAHLAQ 

HQKTHTGEKPYECKECGKAFSQTTHLIQHQRVH 

TGEKPYKCMECGKAFGDNSSCTQHQRLHTGQRP 

YECIECGKAFKTKSSLICHRRSHTGEKPYECSVC 

GKAFSHRQSLSVHQRIHSGKKPYECKECRKTFIQI 

GHLNQHKRVHTGERSYNYKKSRKVFRQTAHLA 

HHQRMTGESSTCPSLPSTSNPVDLFPKFLWNPSS 

LPSP 


3748 


A 


823 


I 


GGYTKSGYDSACKDFVPHDLEVQIPGRVFLVTG 

GNSGIGKATALEIAKRGGTVHLVCRDQAPAEDA 

RGEIIREXSGNQNIFLHrVDLSDPKKIWKFVENFKQ 

EHKLHVL\VNNAGCMWKREAHKKMDFEKNFG 

CQYSGVCTFLTTRPDPLCWRKNTDPRVIT\VSSG 

GML VQKLNNQ* SPVRKNTI WMGTMV YAQNKVS 
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SEQto 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartk Acid, 
E=Glutamic Acid, ^Phenylalanine, G-Glydne, H°Hlstidine, 
l=Iso!cueinc, K<°Lysine, LHLeudne, M=Methionine, 
N=Asparagine,P=Proline, Q=Glutamine, R°Ai£ Inine, S=Serlne, 
T=Threonlne, V=Vailne, W°Try ptophan, Y»Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\ppossible nucleotide insertion 










ERQQWLTVERWGPRAPG\IHFSSMHPGWA\DTPG 
VRQAMPGFHVQASGYRLRSEAQGADTMLWLAL 
SSARSRTAQRP 


3749 


A 


1939 


715 


GFLRLSQATARQRLSIPVMVLTLDPTRD\QCFGDR 

FSRLLLDEFLGYDDILNMSSVKGLAENEENKGFLR 

NVVSGEHYRFV\SMWMARTvSYLAAFANHGQSF 

TLSVSHACCGYSHHQIFVFTVDLLQMLEMNMAIA 

FPAAPLLTVILALVGMEAIMSEFFNDTTTAFYIILi 

VWLADQYDA1CCHTSTSKRHWLRFFYLYHFAFY 

AYHYRFNGQYSSLALVTSWLFIQHSMTYFFHHYE 

LPAILQHVR1Q\EMLLQAPTLGPGTPTA\LPDDMN 

NNSGAPATAP\DSAGQPPALGPVSPGASGSPGPV 

AAAPSSLVAAAASVAAAAGGDLGWMAETAA1IT 

DASFLSGLSASLLERRPASPLGPAGGLPHAPQDS 

VPPSDSAASDTTPLGAAVGGPSPASMAPTEAPSE 

VGS 


3750 


A 


2 


844 


GLLEPFSKLLSFVIQNAVFTLAYLVELCGLCYRA 

FTKERDKFYLSRSWLELLQALKLKSPLPDTNLL 

LLVQFICADAGTKLAESTILSKQM1ASVPGCGTA 

AMECVRQYINEVLDFM\ADMHTLTKLKSHMKTC 

SQPLHEDTFGGHLKVGLAQ1AAMDISRGNHRDN 

KAVIRYLPWLYHPPSAMQQGPKEFIECVSHIRLL 

SWLLLGSLTHNAVC/LKWPPLPGLP1PLDAGSHV 

ADHLIV1LIGFPEQSKTSVL\HMCSLFHAF\SLAQL 

WDSLLARQSGRW 


3751 


A 


431 


2 


AFTRKCEETAFIVPQCEIIPTE/WVCRRIPTGSSLER 
NPGVKEGCEFCPPKVEMFFKDDANHDPQWSRQ 
QL1AAKFGFAALGI/QTEVDIMSHAT*AVFEIPEKS 
RLVPQNCTPVDMKIEFG VH VTSKEILTD V1DNDS * 
RHSPS 


3752 


A 


131 


1278 


AWSGSGLLVLCINTASMPMISVLGKMFLWQREG 

PGGRWTCQTSRRVSSDPAWAVEWIELPRGLSLSS 

LGSARTLRGWSRSSRPSSVDSQDLPEVNVGDTV 

AMLPKSRRALTIQE1AALARSSLHGISQWKDHV 

TKPTAMAQGRVAHLIEWKG.WSKPSDSPAALESA 

FSSYSDLSEGEQEARFAAGVAEQFAIAEAKLRA 

WSSVDGEDSTDDSYDEDFAGGMDTDMAGQLPL 

GPHLQDLFTGHRFSRPVRQGSVEPESDCSQTVSP 

DTLCSSLCSLEDGLLGSPARLAVPSCWAMSCFSPN 

CPPAGKVPSAAW/APLEAQDSLYNSPLTESCLSP 

AEEEPAPCKDCQPLCPPLTGSWERQRQASDLASS 

GWSLDEDEAEPEEQ 


3753 


A 


3 


1138 


YYSSVRQRVTCEEPRFRECAAALIEGSATEVYAG 

EWRADRRSGFGVSQRSNGLRYEGEWLGNRRHG 

YGRTTRPDGSREEGKYKRNRLYHGGRVRSLLPL 

ALRRGKVKEKVDRAVEGARRAVSAARQRQEIA 

AARAADALLKAVAASSVAEKAVEAARMAKLIA 

QDLQPMLEAPGRRPRQDSEGSDTEPLDEDSPGV 

YENGLTPSEGSPELPSSPASSRQPWRPPACRSPLP 

PGGDQGPFSSPKAWPEEWGGAGAQAEELAGYE 

AEDEAGMQGPGPRDGSPLLGGCSDSSGSLREEE 

GEDEEPLPPLRAPAGTEPEP1AMLVLRGSSSRGPD 

AGCLTEELGEPAATERPAQPGAANPLVVGAVAL 

LDLSLAFLFSQLLT 


3754 


A 


2 


3338 


S SLLEKMTS SDKDFRFMATSDLM SELQKDSIQLD 
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NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to lint amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteioe, D=Aspartic Acid, 
E=Glutamic Add, F=Pbenylalanine, G=Clycine, H°Hisfidlne, 
I=Isoleudne, K=Lysine, L=Leuelne, M=Methlooine, 
N°Asparagine, P=Prollne, Q=Gluta mine, R=Arginine, S=Serlne, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










EDSERKWKMLLRLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYIKHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 

LRQTRPPkGWLEAMEEPTQTGSNLHMLRGQVPL 

VVKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPILLPPVMACVADSFYKIA 

AEALVVLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPAIKALTLVAV 

SPLQLDLQPILAEALHILA$FLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQ\EAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 

EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGVVAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTV1TAVKFLISDQPHP1DPLLK 

SF1AVHNKPSLVRDLLDDILPLLYQETKJRRDLIRE 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESGLG 

QLDICEFLNHVEDGLKDHYDIRMLTFIMVARLAT 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTIPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3755 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDS1QLD 

EDSERKVVKMLLRLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYKHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 

1JRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

VVKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPILLPPVMACVADSFYKJA 

AEALWLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPAIKALTLVAV 

SPLQLDLQPILAEALHDDLASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQ\EAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 



426 



WO 01/57190 PCT/US01/04098 



NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne 0*Cysteine, D^Aspartic Acid, 
EMHutamic Acid, F-Phenylalanine, G=Glycine, H°Hislidine, 
I=lsoleucine, K=Lyslne, L=Leucioe, M°Methionlne, 
N=Asparagine, P-Prollne, Q=-Glutamine, R-Afginine, S=Serine, 
Threonine, V=Valioe,W=Tryptopnan,Y=Tyrosiue, 
X=Unknown, *=Slop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 

RRQ YLLLHSLKE ALG AAQPD S LKP YAEDIWALL 

FQRCEGAEEGTRGVVAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFLISDQPHPEDPLLK 

SFIAVHNKPSLVRDLLDDJLPLLYQETKIRRDLIRE 

VEMGPFKHTVDDGLDVRKAAFECMi'SLLESCLG 

QLDICEFLNHVEDGLKDHYDIRMLTFIMVARLAT 

LCPAPVLQRVDRLBEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTIPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3756 


A 


112 


1361 


SLEEQQGRHPSFAPKCASQELGRIM1TLITEQLQK 

QTLDELKCTRFSISLPLPDHADISNCGNSFQLVSE 

GASWRGLPHCSCAEFQ/DQPQLQLPSLRPEPAPQ 

TTVHRGNSPKEQPFSQVLRPEPPDPEKLPVPPAPPS 

KRHCRSLSVPVDLSRWQPVWRPAPSKLWTPIKH 

RGSGGGGGPQVPHQSPPKRVSSL/SVPPSSQCLFS 

MCPSSHTLQPSFLQPGPGPVDSSRPCAASPQSGSW 

ESDAESLSPCPPQRRFSLSPSLGPQASRFLPSARSS 

PASSPELPWRPRGLRNLPRSRSQPCDLDARKTGV 

KRRHEEDPRRLRPSLDFDKMNQKPYSGGLCLQE 

TAREGSSISPPWFMACSPPPLSASCSPTGGSSQVL 

SESEEEEEGAVRWGRQALSKRTLCQRDFGDLDL 

NLIEEN 


3757 


A 


413 


1 


PKPMLQQDFT/SLPDQGLDHIAE/NSYFDARSLCA 
AELVCKEWQQVTSE»MLWKKLIERMVHAYPLW 
KGLSEKVW/DQHLFKNRPTDGPPNSFHRSLYPKII 
QV1ETIESNWQCG*HTLQRIQCHSEKSKGVYCLQ 
YDDEK 


3758 


A 


2 


613 


FVSGSPWRMDGSTERLEARRPAGRLPWSSRQEM 

TRRPSLMAGRQHGWSAQQSATVANPVPGANPD 

LLPHFLGEPEDVYIVKNKPVLLVCKAVPATQIFF 

KCNGEWVRQVDHVEERSTDGSSGLPTMEVRTNV 

SRQQVEKVFGLEEYWCQCVAWSSSGTTKSQKA 

YIRIA YLRKNFEQEPL AKEVSLEQGI VLPCRPPEG1 

PPAE 


3759 


A 


1 


561 


ADDTLHLWNLRQKRPA1LHSLKFCRERVTFCHLP 

FQSKWLYVGTERGNIHmrVESFTLSGYVIMWN 

KAIELSSKSHPGPWHISDNPMDEGKLLIGFESGT 

VVLWDLKSKKADYRYTYDEAIHSVAWHHEGKQ 

FICSHSDGTLTIWNVRSPAKPVQTITPHGKQLKD 

GKKPEPCKPILKVEFXTTR 


3760 


A 


1 


824 


LPACRCGCVAGCPSNHGICRCLRASERQVCVMH 

LKHLRTLLSPQDGAAKVTCMAWSQNNAKFAVC 

TVDRWLLYDEHGERRDKFSTKPADMKYGRKS 

YMVKGMAFSPDSTKIA1GQTDNHYVYKIGEDWG 

DKKVICNKFIQTVKFRPVPGTLG*TNIYQYIYL*IQ 

PGVAFLTSECDFSYCKDGASWLFMV1CCLP*SPA 

VSFPIGD'NSAVTCLQWPAEYnVFGLAEGKVRLS 

NTKTNKSSTIYGTESYVVSLTTNCSGKGILSGHA . 

DGYQR i 


3761 


A 


2253 


320 


PVIQRCSQPYGFSLLISFFLKCVSETSQQPPSRKVF 
QLLPSFPTLTRSKSHESQLGNRIDDVSSMRFDLSH 
GSPQMVRRDIGLSVTHRFSTKSWLSQVCHVCQK 
SMIFGVKCKHCRLKCHNKCTkEAPACRISFLPLT 
RLRRTESVPSDINNPVDRAAEPHFGTLPKALTKK 
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SEQto 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E°Glutamic Acid, F°Pbenylalanine, G=Glycine, H=Hlstidlne, 
JNlsoIeucine, K=Lyslne, l^Lcucine, M=Me tbionine, 
N=Asparagine,P°Prollne, Q=Glutamine, R=Arglnlnc, S=Serine, 
T=Threonlne, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkoown, *=Slop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










EHPPAMNHLDSSSNPSSTTFSTPSSPAPFPTSSNPS 

SATTPPVNPSP\GQR\DSRFNFPSC/AYFIHHR\Q\QFI 

FPDISAFAHAAPLPEAADGTRLDDQPKADVLEAH 

EAEAEEPEAGKSEAEDDEDEVDDLPSSPvRPWRG 

PISRKASQTSVYLQEWDDPFEQVELGEPIGQGRW 

GRVHRGRWHGEVAIRLLEMDGHNQDHLKLFKK 

EVMNYRQTRHENWLFMGACMNPPHLAIITSFC 

KGRTLHSFVRDPKTSLDINKTRQIAQEIIKGMGYL 

HAKGIVHKDLKSRNVFYDNG\KWITDFGLF\GIS 

GWP\EGRRENQLKLSHDWLCYLAPEIVREMTPG 

KDEDQLPFSKAADVYAFGTVWYELQARDWPLK 

NQAAEASIWQIGSGEGMKRVLTSVSLGKEVSEN 

LSACWAFDLQERPSNFSLLMDMLEKLPKLNRRLS 

HPGHF*KSADINSSKWPRFERFGLGVLESSNPK 

M 


3762 


A 


2 


1578 


MAHYITFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPENFEIVKKWLVNITKNF 

DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 

AVESILYLGGNTKTGKA1QFALDYLFAKSSRFLT 

K1AVVLTDGKSQDDVKDAAQAARDSKITLFAIG 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNKKVKKRIQLSPKKIKGYEVTSKVDLSELTSNV 

FPEGLPPSYVFVSTQRFKVKKIWDLWRILTIDG/* 

PQIAVTLNGVDKILLFTTTSVINGSQWTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILINGQTQIGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLVISG1SGITGYQGIAGTPGVPGSPGIQGARGL 

PGYKGEPGRDGDK 


3763 


A 


3 


1267 


CKVWRNPLNLFRGAEYNRYTWVTGREPLTYYD 

MNLSAQDHQTFFTCDSDHLRPADAIMQKAWRE 

RNPQARJSAAHEALEINECATAY1LLAEEEATTIA 

EAEKLFKQALKAGDGCYRRSQQLQHHGSQYEA 

QHSVLYLPLQ\TRHQCLGVHQKKASNVCQKTRE 

DQGSSENDERFNEGVPPSEYVQYP*KPF\KALLEL 

QAYADVQAVLAKYDDISLPKSATICYTAALLKA 

RAVSDKFSPEAASRRGLSTAEMNAVEAIHRAVEF 

NPHVPKYLLEMKSLILPPEHILKRGDSEA1AYAFF 

HLAHWKRVEGALNLLHCTWEGTFRMDPYPLEKG 

HLFYPYPICTETADRELLPSFHEVSVYPKKELPFFI 

LFTAGLCSFTAMLALLTHQFPELMGVFAKAVSV 

CLEGGLGEWMGKAKGIKAA 


3764 


A 


25 


1032 


RSADGLCGNKDRERGNEFTRNQQAAQEVVNPK 

KKMKKKKYVNSGTVTLLSFAVESECTFLDYIKG 

GTQINFTVAIDFTASNGNPSQSTSLHYMSPYQLN 

AYALALTAVGEIIQHYDSDKMFPALGFGAKLPPD 

GRVSHEFPLNGNQENPSCCGIDGILEAYHRSLRT 

VQLYGPTNFAPWTHVARNAAAVQDGSQYSVL 

LIlTDGVISDMAQTKEArVNG\SKLPMSIIIVGVGQ 

AEFNAMVELDGDDVRISSRGKLAERDrVQFVPFR 

DYVDRTGNHVLSMARLARDVLAEIPDQLVSYM 

KAQGIRPRSPPAAPTHSPSQSPARTPPACPLHTHI 


3765 


A 


172 


3456 


LGMMDSPKIGNGLPVIGPGTDIGISSLHMVGYLG 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 1 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCystelne, D=Aspartic Acid, 
E-Glutamic Acid, ^Phenylalanine, G°Glycine, H=Hisridine, 
l=lsoleucine, K^Lyslne, L-Leucine, MHMetbiooine, ■ 
N=Asparagine, P=Proline, Q=Clutamine, R=Arginine, S=Serine, 
T^Threonlne, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KNFDSAKVPSDEYCPACKEKGKLKALKTYR1SFQ 

ESIFLCEDLQCIYPLGSKSLNNLISPDLEECHTPHK 

PQKRKSLESSYKDSLLLANSKKTRNYIA1DGGKV 

LNSKHNGEVYDETSSNLPDSSGQQNPIRTADSLE ! 

RJ^II^ADTVDMATTKDPATVDVSGTGRPSPQN 

EGCTSKLEMPLESKCTSFPQALCVQWKNAYALC 

WLDCILSALVHSEELKNTVTGLCSKEESIFWRLL 

TKYNQANTLLYTSQLSGVKDGDCKKLTSEIFAEi 

ETCLNEVRDEIF1SLQPQLRCTLGDMESPVFAFPL 

LLKLETHIEKLFLYSFSWDFECSQCGHQYQNRH 

MKSLVTFTNV1PEWHPLNAAHFGPCNNCNSKSQI 

RXM VLEK V SPIFMLHF V EG LPQND LQH Y AFHFE 

GCLYQITSVIQYRANNHFITWILDADGSWLECDD 

. LKGPCSERHKKFEVPASE1HI VIWERKISQVTDKE 

AACLPLKKTNDQHALSNEKPVSLTSCSVGDAAS 

AETASVTHPKDISVAPRTLSQDTAVTHGDHLLSG 

PKGLVDNILPLTLEETIQKTASVSQLNSEAFLVLEN 

KPVAENTGILKTNTLLSQESLMASSVSAPCNEKLI 

QDQFVDISFPSQWNTNMQSVQLNTEDTVNTKS 

VNNTDATGLIQGVKSVEIEKDAQLKQFLTPKTEQ 

LKPERVTSQVSl^KKKETTADSQTTTSKSLQNQS 

LKENQKKPFVGSWVKGLISRGASFMPLCVSAHN 

RNTITDLQPSVKGVNNFGGFKTKGINQKASHVSK 

KARKSASKPPPISKPPAGPPSSNGTAAHPHAHAA 

SEVLEKSGSTSCGAQLNHSSYGNGISSANHEDLV 

EGQIHKLRLKLRKKLKAEKKKLAALMSSPQSRT 

VRSENLEQVPQDGSPNDCES1EDLLNELPYPIDIA 

NESACTTVPGVSLYSSQTHEEILAELLSPTPVSTE 

LSENGEGDFRYLGMGDSHIPPPVPSEFNDVSQNT 

HLRQDHNYCSPTKKNPCEVQPDSLTNNACVRTL 

NLESPMKTDIFDEFFSSSALNALAND7XDLPHFDE 

YLFENY 


3766 


A 


3 


1622 


AQQIVYRNVMLENYKNLVSLGYQLTKPDVILRL 

EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 

FKDKQSCDIKMEGMARNDLWYLSLEEVWKCRD 

QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 

KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 

LNGHQDSCASNSNECGQTFCQN1HLIQFARTHTG 

DKSYKCPDNDNSLTHGSSLGISKGIHREKPYECK 

ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 

SRSSHL1GHQKTHTGEEPYECKECGKSFSWFSHL 

VTOQRTHTGDKLYTCNQCGKSF/VHSSRLIRHQR 

THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSALIVHQRIHTGEKPYECCQCGKAFIRKNDLEK 

HQRIHVGEETYKCNQCGIIFSQNSPFIVHQIAHTG 

EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3767 


A 


3 


1622 


AQQIVYRNVMLENYKNLVSLGYQLTKPDVILRL 

EKGEEPWLVEREIHQETHPDSETAFEDCSSVSSRSI 

FKDKQSCDKMEGMARNDLWYLSLEEVWKCRD 

QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 

KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 

LNGHQDSCASNSNECGQTFCQN1HLIQFAR1HTG 

DKSYKCPDNDNSLTHGSSLGISKGEHREKPYECK 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D=>Aspartic Acid, 
E=Clutamlc Acid, ^Phenylalanine, G=Glycine, H=Hlstidine, 
I=Isoleucine, K=Lyslne, ^Leucine, M=Metblonine, 
N=Asparagin e, P»Proline, Q=Gluta mine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=G top codon, /^possible nucleotide deletion, 
\ppossfble nucleotide insertion 










ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSFA/HSSRLIRHQR 

THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSALIVHQRfflTGEKPYECCQCGKAFIRKNDLIK 

HQRIHVGEETYKCNQCGIIFSQNSPFIVHQIAHTG 

EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3768 


A 


185 


2258 


SII1KMSRKISKESKKVNISSSLESEDISLETTVPTD 

DISSSEEREGKVRITRQL1ERKELLHN1QLLKIELS 

QKTMM1DNLKVDYLTK1EELEEKLNDALHQKQL 

LTLRLDNQLAFQQKDASKYQELMKQEMETILLR 

QKQLEETNLQLREKAGDVRRSLRDFELTEEQYIK 

LKAFPEDQLSIPEYVSVRFYELVNPLRKE1CELQV 

KKNILAEELSTNKNQLKQLTETYEEDRKNYSEV 

QIRCQRLALELADTKQLIQQGDYRQENYDKVKS 

ERDALEQEVIELRRKHEILEASHM1QTKERSELSK 

EWTLEQTVTLLQKDKEYLNRQNMELSVRCAHE 

EDRLERLQAQLEESKKAREEMYEKYVASRDHY 

KTEYENKLHDELEQIRLKTNQE1DQLRNASREMY 

ERENRNLREARDNAVAEKERAVMAEKDALEKH 

DQLLDRYRE\LQ\LSTESKVTEFLHQSKLKSFESE 

RVQLLQEETARNLTQCQLECEKYQKKLEVLTXE 

FYSLQASSEKRITELQAQNSEHQARLDlYEKLEK 

ELDEIIMQTAEIENEDEAERVLFSYGYGANVPTT 

AKRRLKQSVHLARRVLQLEKQNSLI/LKRSGTSK 

GPSNTAFTRSLTEANSLLNQTQQPYRYLIESVRQ 

RDSKDDSLTESIAQL/ERKDVSNLNKEKSALLQTN 

GIKMAL\DL\DQLLNHP 


3769 


A 


3 


2297 


DAAEFRVVADAMKVIGFKPEEIQTVYKILAAILH 

LGNLKFWDGDTTLIENGKVVS1IAELLSTKTDM ! 

VEKALLYRTVATGRDIIDKQHTEQEASYGRDAF 

AKAIYERLFCWIVTPJ>roiffiVKNYDTTIHGKNTV 

IGVLDIYGFEIFDNNSFEQFCINYCNEKLQQLFIQL 

VLKQEQEEYQREGIPWKHIDYFNNQ1IVDLVEQQ 

HKGIIAILDDACMNVGKVTDEMFLEALNSKLGK 

HAHFSSRKLCASDKILEFDRDFR1RHYAGDVVYS 

VIGFroKmDTLFQDFKRLMYNSSNPVLKNMWP 

EGKLSITEVTKRPLTAATLFKNSM1ALVDNLASK 

EPYYVRCIKPNDKKSPQIFDDERCRHQVEYLGLL 

ENVRVRRAGFAFRQTYEKFLHRYKMISEFTWPN 

HDLPSDKEAVKKLIERCGFQDDVAYGKTKIFIRT 

PRTLFTLEELRAQMLIR1VLFLQKVWRGTLARMR 

YKRTKAALTIIRYYRRYKVKSYIHEVARRFHGVK 

TMRDYGKHVKWPSPPKVLRRFEEALQTIFNRWR 

ASQLKSDPASDLPQVRAKVAAVEMLKGQRADL 

GLQRAWEGNYLASKPDTPQTSGTFVPVANELKR 

KDKYMNVLFSCHVRKVNRFSKVEDRAIFVTDRH 

LYKMDPTKQYKVMKTIPLYNLTGLSVSNGKDQL 

VVFHTKDNKDL1VCLFSKQFTHESRIGELWGVLV 

NHFKSEKRHLQVVNVTNPVQCSLHGKKCTVSVE 

TRLNQPQPDFTKNRSGFILSVPGN 


3770 


A 


3 


6276 


HKVAAPDVVVPTLDTVRHEALLYTWLAEHKPL 
VLCGPPGSGKTMTLFSALRALPDMEWGLNFSS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Clutamic Acid, ^Phenylalanine, OGIydne, H=HiStldioe, 
I=Isoleudne, K°Lyslne, L=Leudne, M°Methlonine, 
N°>Asparagine, P=Proiinc, Q=Glutamine, R=Arginint, S°5erine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=tnknown, *=Stop codon, £*possible nudeotide deletion, 
V=posslble nucleotide Insertion 










ATTPELLLKTFDHYCEYRRTPNGVVLAPVQLGK 

WLVLFCDEINLPDMDKYGTQRVISFIRQMVEHG 

GFYRTSDQTWVKLERIQFVGACNPPTDPGRKPLS 

HRFLRHVPVVYVDYPGPASLTQIYGTFNRAMLR 

LffSLRTYAEPLTAAMVEFYTMSQERFTQDTQPH 

Y1YSPREMTRWVRGIFEALRPLETLPVEGLIRIWA 

HEALRLFQDRLVEDEERRWTDENIDTVALKHFP 

NIDREKAMSRPILYSNWLSKDYIPVDQEELRDYV 

KARLKVFYEEELDVPLVLFNEVLDHVLRIDRIFR i 

QPQGHLLLIGVSGAGKTTLSRFVAWMNGLSVYQ 

IKVHRKYTGEDFDEDLRTVLRRSGCKNEKIAFIM 

DESNVLDSGFLERMNTLLANGEVPGLFEGDEYA 

TLMTQCKEGAQKEGLMLDSHEELYKWFTSQVIR 

NLHVVFTMNPSSEGLKDRAATSPALFNRCVLNW 

FGDWSTEALYQVGKEFTSKMDLEKPNYTVPDYM 

PWYDKLPQPPSHREAIVNSCVFVHQTLHQANA 

RLAKRGGRTMAITPRHYLDFINHYANLFHEKRSE 

LEEQQMHLNVGLRKIKETVDQVEELRRDLR1KS 

QELEVKNAAANDKLKKMVKDQQEAEKKKVMS 

QEIQEQLHKQQEVIADKQMSVKEDLDKVEPAVI 

EAQNAVKSIKKQHLVEVRSMANPPAAVKLALES 

ICLLLGESTTDWKQIRSUMRENFIPTIVNFSAEEIS 

DAIREKMKKKYMSNPSYNYEIVNRASLACGPMV 

KWAIAQLNYADMLKRVEPLRNELQKLEDDAKD 

NQQKANEVEQMIRDLEAS1ARYKEEYAVL1SEAQ 

AIKADLAAVEAKVNRSTALLKSLSAERERWEKT 

SETFKNQMSTIAGDCLLSAAFIAYAGYFDQQMR 

QNLFTTWSHHLQQANIQFRTDIARTEYLSNADER 

LRWQASSLPADDLCTENAIMLKRFNRYPLIIDPS 

GQATEFIMNEYKDRK1TRTSFLDDAFRKNLESAL 

RFGNPLLVQDVESYDPVLNPVLNREVRRTGGRV 

LITLGDQDIDLSPSFVIFLSTRDPTVEFPPDLCSRV 

TFVNFTVTRSSLQSQCLNEVLKAERPDVDEKRSD 

LLKLQGEFQLRLRQLEKSLLQALNEVKGRILDDD 

TIITTLENLKREA AEVTRK VEETDI VMQE VETV S 

QQYLPLSTACSSIYFTMESLKQ1HFLYQYSLQFFL 

DIYHNVLYENPNLKGVTDHTQRLSUTKDLFQVA 

FNRVARGMLHQDH1TFAMLLARIKLKGTVGEPT 

YDAEFQHFLRGNEIVLSAGSTPRIQGLTVEQAEA 

WRLSCLPAFKDLIAKVQADEQFGIWLDSSSPEQ 

TVPYLWSEETPATPIGQAIHRLLLIQAFRPDRLLA 

MAHMFVSTNLGESFMSIMEQPLDLTQIVGTEVKP 

NTPVLMCSVPGYDASGHVEDLAAEQNTQITS1AI 

GSAEGFNQADKAINTAVKSGRWVMLKNVHLAP 

GWLMQLEKKXHSLQPHACFRLFLTMEINPKVPV 

NLLRAGRIFVFEPPPGVKANMLRTFSSIPVSRICK 

SPNERARLYFLLAWFHAIIQERLRYAPLGWSKKY 

EFGESDLRSACDTVDTWLDDTAKGRQNISPDKIP 

WSALKTLMAQSIYGGRVDNEFDQRLLNTFLERL 

FTTRSFDSEFKLACKVDGHKDIQMPDGIRREEFV 

QWVELLPDTQTPSWLGLPNNAERVLLTTQGVD 

MISKMLKMQMLEDEDDLAYAETEKKTRTDSTS 

DGRPVAWMRTLHTTASNWLHLIPQTLSHLKRTVE 

NDCDPLFRFFE\REVKMGAKLLQ\DVRQDLADV\V 

QVCEGKKKQTNYLRTLI\NELV\KGILP\RSWSHY 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to lint amino ' 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartlc Acid, 
E=Glutamlc Add, ^Phenylalanine, C=Glyelne, H=Histidine, 
Msoleudne, K=Lysine, L=Leucine, M=Methionlne, 
N=Asparagine, P=Proline, Q=Glutamine, R=-Aiglnine, S=Serine, 
■^Threonine, V=>Valine, W°Try ptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
Vpossible nucleotide insertion 










TVPAG\MTVIQWGVPISARRI\KQLQN1SL\AAASG 

GAKELKNIHVCLGGLFVPEAYITATRQYVAQAN 

SWSLEELCLEVNVTTSQGATLDACSFGVTGLKL 

QGATCNNNKLSLSNAISTALPLTQLRWVKQTNT 

EKKASWTLPVYLNFTRADLIFTVDFEIATKEDPR 

SFYERGVAVLCTE 


3771 


A 


1 


2043 


LPLLHAGFNRRFMENSSIIACYNELIQ1EHGEVRS 

QFKLRA CNS VFTALDHCHE AIEITSDDHVIQYVN 

PAFERMMGYHKGELLGKELADLPKSDKNRADL 

LDTINTCIKKGKEWQGVYYARRKSGDSIQQHVKI 

TPVIGQGGKIRHFVSLKKLCCTTDNNKQIHKIHR 

DSGDNSQTEPHSFRYKNRRKESIDVKSISSRGSDA 

PSLQNRRYPSMARIHSMTIEAPITKVINIINAAQEN 

SPVTVAEALDRVLELLRTTELYSPQLGTKDEDPH 

TSDLVGGLMTDGLRRLSGNEYVFTKNVHQSHSH 

LAMP1TINDVPPCISQLLDNEESWDFNIFELEA1TH 

KRPLVYLGLKVFSRFGVCEFLNCSETTLRAWFQ 

VIEANYHSSNAYHNSTHAADVLHATAFFLGKER 

VKGSLDQLDEVAALIAATVHDVDHPGRTNSFLNC 

NAGSELAVLYNDTAAV\LESHHTALAFQ\LTVKDT 

K\CNIFKNlD/RGNHYRTLRQAIID\dVLATEMTKH 

FEHVNKFVNSINKPMAAEIEGSDCECNPAGKNFP 

ENQILIKRMMIKCADVANPCRPLDLCIEWAGRIS 

EEYFAQTDEEKRQGLPVVMPVFDRNTCSIPKSQ1 

SFIDYFITDMFDAWDAFAHLPALMQHLADNYKH 

WKTLDDLKCKSLRLPSDRLKPSHRGGLLTDKGH 

CESQ 


3772 


A 


1013 


50 • 


TLVHADGFPSLHITETCLAYREKRIG1DLVHDTVE 

HELIKEAEIIQGIMALLTRTLEEASEQIRMNRSAK 

YNLEKDLKDKFVALTIDDICFSLNNNSPNIRYSEN 

AVR1EPNSVSLEDWLDFSSTNVEKADKQRNNSL 

MLKALVDVRILSQTANYLRKQCDWHTAFKNGL 

KDTKDARDQLADHLAKWMEE1ASQEKNITALEK 

AILDQEGPAKVAHTRLETRTHRPNVELCRDVAQ 

YRLMKEVQEITHNVARLKETLA\QAQAELKGLH 

RRQLALQEEIQVKENTIYIDEVLCMQMRKSIPLR 

DGEDHGVWAGGLRPDAVC 


3773 


A 


1 


955 


AAARESERQLRLRLCVLNEILGTERDYVGTLRFL 

QSAFLHRIRQNVADSVEKGLTEENVKVLFSNIEDI 

LEVHKDFLAALEYCLHPEPQSQHELGNVFLKFK 

DKFCVYEEYCSNHEKALRLLVELNKIPTVRAFLL 

SCMLLGGRKTTDIPLEGYL\LSPIQRICKYPLLLKE 

LAKRTPGKHPDHPAVQ\SALQAMKTVCSNINETK 

RQMEKLEALEAAA/QSHIEGWEGSNLTDICTQLL 

LQGTLLKISAGNIQERAFFLFDNLLVYCKRKSRV 

TGSKKSTKRTKSINGSLY1FRGRIKTEVMEVENVE 

DGTG SPSPSL A 


3774 


A 


4254 


2061 


ELQGDFSVPDVPKSMAWCENSICVGFKRDYYH 

RVDGKGSIKELFPTGKQLEPLVAPLADGKVAVG 

QDDLTVVLNEEGICTQKCALNWTDIPVAMEHQP 

PYIIAVLPRYVE1RTFEPRLLVQSDELQRPRF1TSGG 

SNIIYVASNHFVWRLIPVPMATQIQQLLQDKQFE 

LALQLAEMKDDSDSEKQQQMHIKNLYAFNLFC 

QKRFDESMQVFAKLGTDPTHVMGLYPDLLPTDY 

RKQLQYPNPLPVLSGAELEKAHLALIDYLTQKRS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G°=Glycine, H=Histidine, 
I=Isolcuclne, K=Lyslne, LpLeudne, M=Methionlne, 
N=Asparagine, P=Proline, Q=Glutamlne, R=Arglnlne, S=Serine, 
T=Threonlne, V=Valine, W B Tryptophan, Y«»Tyroslne, 
X=Unknown, *°Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










QLVKKLNDSDHQSSTSPLMEGTPTIKSKKKLLQn 

DTTLLKCYLHTNVALVAPLLRLENNHCH1EESEH 

VLKKAHKYSEL1TLYEKKGLHEKALQVLVDQSK 

KANSPLKGHERTVQYLQHLGTENLHLIFSYSVW 

VLRDFPEDGLKIFTEDLPEVESLPRDRVLGFLIEN 

FKGLAIPYLEHIIHVWEETGSRFHNCLIQLYCEKV 

QGLMKEYLLSFPAGKTPVPAGEEEGELGEYRQK 

LLMFLE1SSYYDPGRLICDFPFDGLLEERALLLGR 

MGKHEQALFIYVHILKDTRMAEEYCHKHYDRN 

KDGNKDVYLSLLRMYLSPPS1HCLGPIKLELLEPK 

ANLQAALQVLELHHSKLDTTKALNLLPANTQIN 

DIRIFLEKVLEENAQKKRFNQVLKNLLHAEFLRVA 

QEERILHQQVXCIITEEKVCMVCKKKIGNSAFAR 

YPNGWVHYFCSVKEVNPADT 


3775 


A 


1832 


839 


MSRARGALCRACLALAAALAALLLLPLPLPRAP 

APARTPAPAPRAPPSRPAAPSLRPDDVFIAVKTTR 

KNHGPRLRLLLRTWMSRARQ QTPIFTDGDDPELE 

LQGGDRVINTNCSAVRTRQALCCKMSVEYDKFI 

ESGRKWFCHVDDDNYVNARSLLHLLSSFSPSQD 

VYLGRPSLDHPIEATERVQGGRTVTTVKFWFAT 

GGAGFCLSRGLALKMSPWASLGSFMSTAEQVRL 

PDDCTVGYIVEGLLGARLLHSPLFHSHLENLQRL 

PPDTLLQQVTLSHGGPENPQNWNVAGGFSLHQ 

DPTRFKSIHCLLYPDTDWCPRQKQGAPTSR 


3776 


A 


3 


796 


PRAKLGTRARNMAGQDAGCGRGGDDYSEDEGD 

SSVSRAAVEVFGKLKDLNCPFLEGLY1TEPKTIQE 

LLCSPSEYRLEILEWMCTRVWPSLQDRFSSLKGV 

PTEVKIQEMTKLGHELMLCAPDDQELLKGCACA 

QKQLHFMDQLLDTIRSLTIGCSSCSSLMEHFEDT 

REKNEALLGELFSSPHLQMLLNPECDPWPLDMQ 

PLLNKQSDDWQWASASAKSEEEEKLAELARQLQ 

ESAAKLHALRTEYFAQHEQGAAAGAA\TSAP 


3777 


A 


3 


413 


SEEDVIEGKTAVIEKRRKKRSSAGVVED/IGGEVQ 

NMLEGVGVD1NKALLAKRKRLEMYTKASLRTSN 

QK1EHVWKTQQDQRQKLNQEYSQQFLTLFQQW 

DLDMQKAEEQEEKILVGIMIRFIINQVSSRNGQPS 

LLL 


3778 


A 


132 


788 


SRLPPPPPHLADGRAGARVPRSARLSRWWVQD 

WTHGPIVRPPAAARTMWVNPEEVLLANALW1TE 

RANPYFILQRRKGHAGDGGGGGGLAGLLVGTLD 

VVLDSSARVAPYRILYQTPDSLVYWTIACGXGSR 

KEITEHWEWLEQNLLQTLSIFENENDITTFVRGKI 

QGIIAEYNKINDVKEDDDTEKFKEAIVKFHRLFG 

MPEEEKLVNYYSCSYWKG 


3779 


A 


2 


934 


CKSCTLFPQNPNLPPPSTRERPPGCKTVFVGGLPE 

NATEEIIQEVFEQCGDITAIRKSKKNFCHIRFAEEF 

MVDKAIYLSGYRMRLGSSTDKKDSGRLHVDFA 

QARDDFYEWECKQRMRAREERHRRKLEEDRLR 

PPSPPAIMHYSEHEAALLAEKLKDDSKFSEAM\Q 

VLLSWBERGEVNRRXSANQFYSMVQSANSHVRRL 

MNEKATHEQEMEEAKENFKNALTGILTQFEQIV 

AVFNASTRQKAWDHFSKAQRKNIDIWAKVHSEE 

LRNAQSEQLMGIRREEEMEMSDDENCDSPTKKM 

RVDESALGAP 


3780 


A 


1 


2535 


AAQAEREELAAGRMPGGGPQGAPAAAGGGGVS 
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SEQID 

NO: 


Metbod 


Predicted 
beginning 
nucleotide 
location 
* corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A*Alanine OCysteine, D=Aspartic Acid, 
E=Glutomic Acid, ^Phenylalanine, G=Glycine, H»Histidine, 
I*=Isolcucf ne, K^Lysine, ^Leucine, M^MetnJonine, 
N»Asparagine, P»Prolioe, Q=Glutamine, R B Arginine, S=Serine, 
^Threonine, V»Valine, W«Tryptopban, Y-Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\ppossibie nucleotide insertion 










HRAGSRDCLPPAACFRRRRLARRPGYMRSSTGP 

GIGFLSPAVGTLFRFPGGVSGEESHHSESRARQC 

GLDSRGLLVRSPVSKSAAAPTVTSVRGTSAHFGI 

QLRGGTRLPDRLSWPCGPGSAGWQQEFAAMDS 

SETLDASWEAACSDGARRVRAAGSLPSAELSSNS 

CSPGCGPEVPPTPPGSHSAFTSSFSFIRLSLGSAGE 

RGEAEGCPPSREAESHCQSPQEMGAKAASLDGP 

HEDPRCLSQPFSLLATRVSADLAQAARNSSRPER 

DMHSLPDMDPGSSSSLDPSLAGCGGDGSSGSGD 

AHSWDTLLRKWEPVLRDCLLRMRRQMEVISLRL 

KLQKLQEDAVENDDYDKAETLQQRLEDLEQEKI 

SLHFQLPSRQPALSSFLGHLAAQVQAALRRGATQ 

QASGDDTHTPLRMEPRLLEPTAQDSLHVSITRRD 

WLLQEKQQLQKE1EALQARMFVLEAKDQQLRRE 

IEEQEQQLQWQGCDLTPLVGQLSLGQLQEVSKA 

LQDTLASAGQIPFHAEPPETIRSLQERIKSLNLSLK 

EITTKVCMSEKFCSTLRKKVNDIETQLPALLEAK 

MHAISGNHFWTAKDLTEEIRSLTSDREGLEGLLS 

KLLVLSSRNVKKLGSVKEDYNRLRREVEHQETA 

YETSVKENTMKYMETLKNKLCSCKCPLLGKVW 

EADLEACRLLIQCLQLQEARGSLSVEDERQMDD 

LEGAAPPIPPRLHSEDKRKTPLKESYILSAELGEK 

CEDIGKKLLYLEDQLHTAIHSHDEDUQSLRRELQ 

MVKETLQAMILQLQPAKEAGEREAAASCMTAG 

VHEAQA 


3781 


A 


3 


995 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 

TEKRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGS\MG 

SWKSEASSSPPVVTSSSHSRAPCQAGDLRDMIS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3782 


A 


1 


2649 


FRVPDSCPVVLHSFTQLDPDLPRPESSTQEIGEELI 

NGVIYSISLRKVQLHHGGNKGQRWLGYENESAL 

NLYETCKVRTVKAGTLEKLVEHLVPAFQGSDLS 

YVTIFLCTYRAFTTTQQVLDLLFKRYGRCDALTA 

SSRYGCILPYSDEDGGPQDQLKNAISSELGTWLD 

QYSEDFCQPPDFPCLKQLVAYVQLNMPGSDLER 

RAHLLLAQLEHSEPIEAEPEGEEDWALSPVPALK 

PTPELELALTPARAPSPVPAPAPEPEPAPTPAPGSE 

LEVAPAPAPELQQAPEPAVGLESAPAPALELEPA 

PEQDPAPSQTLELEPAPAPVPSLQPSWPSPVVAEN 

GLSEEKPHLLVFPPDLVAEQFTLMDAELFKKWP 

YHCLGSIWSQRDKKGKEHLAPTIRATVTQFNSV 

ANCVITTCLGNRSTKAPDRARWEHWIEVAREC 

RHKNFSSLYAILSALQSNSIHRLKKTWEDVSRDS 

FRIFQKLSEIFSDENNYSLSRELLIKEGTSKFATLE 

MNPKRAQKRPKETGIIQGTVPYLGTFLTDLVML 

DTAMKDYLYGRLINFEKRRKEFEVIAQIKLLQSA 

CNNYSIAPDEQFGAWFRAVERLSETESYNLSCEL 

EPPSESASNTLRTKKNTAIVKRWSDRQAPSTCLS 
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SEQID 
NO: 


Method 


Predicted 
beginolog 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbeoylalanine, G=ClycJne, H=Hlstidine, 
I«=lsoleucine, K-Lyslne, L=Lcudne, M=Metbionine, 
N=Asparogine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonlne, V=Valine, W°Try ptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










TSGSSHSKSCDQLRCGPYLSSGD1ADALSVHSAG 

SSSSDVEEINISFVPESPDGQEKKFWESASQSSPET 

SGISSASSSTSSSSASTTPVAATRTHKRSVSGLCNS 

SSALPLYNQQVGDCCIIRVSLDVDNGNMYKSILV 

TSQDKAPAVIRKAMDKHNLEEEEPEDYELLQILS 

DDRKLKJPENANVFYAMNSTANYDFVLKKRTFT 

KGVKVKHGASSTLPRMKQKGLKJAKGIF 


3783 


A 


3 


869 


RSGQGKVYGLIGRRRFQQMDVLEGLNLLITISGK 

Rl>JKLRVYYLSWLRNKILH>roPEVEKKQGWTTV 

GDMEGCGHYRWKYERIKFLVIALKSSVEVYAW 

APKPYHKFMAFKSFADLPHRPLLVDLTVEEGQR 

LKVIYGSSAGFHAVDVDSGNSYDIYIPVHIQSQIT 

PHAIIFLPNTDGMEMLLCYEDEGVYVNTYGRI1K 

DVVLQWGEMPTSVAYICSNQIMGWGEKAIEIRS 

VETGHLDGVFMHKRAQRLKFLCERNDKVFFASV 

RSGGSSQVYFMTLNRNCIMNW 


3784 


A 


1213 


457 


LSPRQVDGLAGLQKGLSLSLLYQFLMNGIRLGTY 

GLAEAGGYLHTAEGTHSPARSAAAGAMAGVMG 

AYLGSPIYMVKTHLQAQAASEIAVGHQYKHQG 

MFQALTEIGQKHGLVGLWRGALGGLPRVIVGSS 

TQLCTFSSTKDLLSQWEIFPPQSWKLALVAAMM 

SGIAWLAMAPFDVACTRLYNQPHRCTGQGP\LY 

RGBLDALLQTARTEGEFGMYKGIGASYFRLGPHT1 

LSLFFWDQLRSLYYTDTK 


3785 


A 


193 


813 


RRRGRHSLCGGKMLAYCVQDATVVDVEKRRNP 

SKHYVYIINVTWSDSTSQTIYRRYiSKFFDLQMQL 

LD\KFPI\ESGQKDPKQRIIPFLPGKILFRRSHIRDV 

AVKRLKPIDEYCRALVRLPPHISQCDEVFRFFEAR 

PEDVNPPKEQGPSPPDAVLPYGVNKGKQELKAG 

P1WPGRTHHVVNCVTQKCLFVFHFKFSSSGNKE 

SKSL 


3786 


A 


3785 


1632 


EFVGRAASTTVVTRIAWRMADAGIRRVVPSDLY 

PLVLGFLRDNQLSEVANKFAKATGATQQDANAS 

SLLDIYSFWLNRSAKVPERKLQANGPVAKKAKK 

KASSSDSEDSSEEEEEVQGPPAKKAAVPAKRVGL 

PPGKAAAKASESSSSEESSDDDDEEDQKKQPVQ 

KGVKPQAKAGQAPPKKAKSSDSDSDSSSEDEPP 

KNQKPKITPWTVKAQTKAPPKPARAXAPKIANGK 

AASSSSSSSSSSSSDDSEEEKAAATPKKTVPKKQV 

VAKAPVKAATTPTRKSSSSEDSSSDEEEEQKKPM 

KNKPGPYSSVPPPSAPPPKKSLGTQPPKKAVEKQ 

QPVESSEDSSDESDSSSEEEKKPPTKAVVSKATTK 

PPPAKKAAESSSDSSDSDSSEDDEAPSKPAGTTK 

NSSNKPAVTTKSPAVKPAAAPKQPVGGGQKLLT 

RKADSSSSEEESSSSEEEKTKKMVATTKPKATAK 

AALSLPAKQAPQGSRDSSSDSDSSSSEEEEEKTSK 

SAVKKKPQKVAGGAAPSKPASAKKGKAESSNSS 

SSDDSSEEEEEKLKGKGSPRPQAPKANGTSALTA 

QNGKAAKNSEEEEEEKKKAAVVVSKSGSLKKR 

KQNE AAKE AETPQ A KKIKLQTPNTFPKRKKGEK 

RASSPFRRVREEEIEVDSRVADNSFDAKRGAAGD 

WGERANQVLKFTKGKSFPJffiKTKKKRGSYRGG 

SISVQVNSIKFDSE 


3787 


A 


3 


5078 


IPEG/RALSAEHTSSLVPSLHITTLGQEQAILSGAV 
PASPSTGTADFPSILTFLQPTENHASPSPVPEMPTL 
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SEQIP 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 1 
corresponding 
to first amino I 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alaoine C^Cysteine, D=Aspartic Add, 
E=Glutamtc Acid, ^Phenylalanine, G=Glycine, B=Hlslidine, 
1-IsoleucJne, K«Lysine, L^Leucinc, M-Methiontne, 
N=Asparagine, P^Proline, Q°G!utamine, R=Arginine, S=Serine, 
T=Threomne, V=Valine, W=»Tryptopnan, Y=Tyrosine, 
X=Unknown, *=Stop codoa, /^possible nacleotide deletion, 
\=posslble nucleotide inseriiOD 










PAEGSDGSPPATRDLLLSSKVPNLLSTSWTFPRW 

KKDSVTAILGKNEEANVTIPLQAFPRKEVLSLHT 

VNGFVSDFSTGSVSSPnTAPRTNPLPSGPPLPSILS 

IQATQTVFPSLLAFSSTKPEVYAAAVDHSGLPAS 

APKQVRASPSSMDVYDSLTIGDMKKPATTDVFW 

SSLSAETGSLSTESIISGLQQQTNYDLNGHTISTTS 

WETHLAPTAPPNGLTSAADAIKSQDFKDTAGHS 

VTAEGFSIQDLVLGTSffiQPVQQSDMTMVGSHH) 

LWPTSNNNHSRDFQTAEVAYYSPTTRHSVSHPQ 

LQLPNQPAHPLLLTSPGPTSTGSLQEMLSDGTDT 

GSEISSDINSSPERNASTPFQNILGYHSAAESSISTS 

VFPRTSSRVLRASQHPKKWTADTVSSKVQPTAA 

AAVTLFLRKSSPPALSAALVAKGTSSSPLAVASG 

PAKSSSMTTLAKNVTNKAASGPKRTPGAVHTAF 

PFTPTYMYARTGHTTSTHTA/IARKHGHCLWPVV 

YNLP/PP/GKPQAMHTGLPNPTNLEMPRASTPRPL 

TVTAALTSITASVKATRLPPLRAENTDAVLPAAS 

AAVVTTGKMASNLECQMSSKLLVKTVLFLTQRR 

VQ1SESLKFSIAKGLTQALRKAFHQNDVSAHVDI 

LEYSHNVTVGYYATKGKLVYLPAWIEMLGVY 

GVSNVTADLKQHTPHLQSVAVLASPWNPQPAG 

YFQLKTVLQFVSQADNIQSCKFAQTMEQRLQKA 

FQDAERKVLNTKSNLTIQIVSTSNASQAVTLVYV 

VGNQSTFLNGTVASSLLSQLSAELVGFYLTYPPL 

TIAEPLEYPNLD1SETTRDYWVITVLQGVDNSLV 

GLHNQSFARVMEQRLAQLFMMSQQQGRRFKRA 

TTLGSYTVQMVKMQRVPGPKDPAELTYYTLYN 

GKPLLGTAAAKILSTIDSQRMALTLHHWLLQAD 

PWKNPPNNLWIIAAVLAPIAVVTVI1IIITAVLCR 

KNKNDFKPDTMENLPQRAKPVQGFDYAKQHLG 

QQGADEEVEPVTQETVVLPLPIRDAPQERDVAQD 

GSTIKTAKSTETRKSRSPSENGSVISNESGKPSSGR 

RSPQNVMAQQKVTKEEARKRNVPASDEEEGAV 

LFDNSSKVAAEPFDTSSGSVQLIAIKPTALPMVPP 

TSDRSQESSAVLNGEVNKALKQKSDIEHYRNKL . 

RLKAKRKGYYDFPAVETSKGLTERKKMYEKAP 

KEMEHVLDPDSELCAPFTESKNRQQMKNSVYRS 

RQSLNSPSPGETEMDLLVTRERPRRGIRNSGYDT 

EPEIIEETNIDRVPEPRGYSRSRQVKGHSETSTLSS 

QPSIDEVRQQMHMLLEEAFSLASAGHAGQSRHQ 

EA YG S AQHLP YSEWTS APGTMTRPRAG VQ WVP 

TYRPEMYQYSLPRPAYRFSQLPEMVMGSPPPPVP 

PRTGPVAVASLRRSTSD1GSKTRMAESTGPEPAQ 

LHDSASFTQMSRGPVSVTQLDQSALNYSGNTVP 

AVFAIPAANRPGFTGYF1PTPPSSYRNQAWMSYA 

GENELPSQWADSVPLPGYffiAYPRSRYPQSSPSRL 

PRQYSQPANLHPSLEQAPAPSTAASQQSLAENDP 

SDAPLTNISTAALVKAIREEVAKLAKKQTDMFEF 

QV 


3788 


A 


2 


1737 


MKGLYTDAEMKSDNVKDKDAKISFLQKAIDW 

VMVSGEPLLAKPARJVAGHEPERTNELLQnGKC 

CLNKLSSDDAVRRVLAGEKGEVKGRASLTSRSQ 

ELDNKNVREEESRVHKNTEDRGDAEIKERSTSRD 

RKQKEELKEDRMPREKDKDKEKAKENGGNRHR 

EGERERAKARARPDNERQKDRGNRERDRDSERK 
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SEQUD 
NO: 


Method 


Predicted 
beginning ' 
nucleotide 
location . 
corresponding 
to first amino 
add residue of 
peptide 
seqoence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D»Aspartic Acid, 
E=Glotamic Acid, F=Phenylalanine, G=Glyc!ne, H=Hlstidine, 
Msoleuclne, KpLysine, l^Lcudne, M=Methlonine, 
N°Asparagine, P=Proline, Q=Glutamine, R°Arginine, S=Serine, 
T=Threonine, V=Valtne, W=Tryptophan, Y=Tyrosine, 
X=UnknowD, *=Stop codon, ^possible nucleotide deletion, 
\=po«ible nucleotide insertion 










KETERKSEGGKEKERLRDRDRERDRDKGKDRDR 

RRVKNGEHSWDLDRENNREHDKPEKKSASSGE 

MSKKLSDGTFKDSKAETETE1STRASKSLTTKTS 

KRRSKNSVEGDSTSDAEGDAGPAGQDKSEVPET 

PEIPNELSSNIRRIPRPGSARPAPPRVKRQDSMEAL 

QMDRSGSGKTVSNV1TESHNSDNEEDDQFWEA 

APQLSEMSE1EMVTAVELEEEEKHGGLVKKILET 

KKDYEKLQQSPKPGEKERSLFESAWKKEKDIVS 

KEIEKLRTSIQTLCKSALPLGKIMDY1QEDVDAM 

QNELQM\YHSENRQHAEALQQEQR1TDCAVEP\L 

KAELA\ELEQLDCD\Q\QDKICAVKAMLKNEEKIQ 

KMVYSINLTSRR 


3789 


A 


1 


4369 


MRTLGTCLATLAGLLLTAAGETFSGGCLFDEPYS 

TCGYSQSEGDDFWEQVNTLTKPTSDPWMPSGS 

FMLVNA SGRPEG QRAHLLLPQLKENDTHCIDFH 

YFVSSKSNSPPGLLNVYVKVNNGPLGNPIWNISG 

DPTRTWNRAELAISTFWPNFYQVIFEVITSGHQG 

YLAIDEVKVLGHPCTRTPHFLRIQNVEVNAGQFA 

TFQCSAIGRTVAGDRLWLQGIDVRDAPLKEIKVT 

SSRRFIASFNVVNTTKRDAGKYRCMIXRTEGGVGI 

SNYAELWVKEPPVPIAPPQLASVGATYLWIQLN 

ANSINGDGPIVAREVEYCTASGSWNDRQPVDSTS 

YKIGHLDPDTEYEISVLLTRPGEGGTGSPGPALRT 

RTKCADPMRGPRKLEWEVKSRQITIRWEPFGY 

NVTRCHSYNLTVHYCYQVGGQEQVREEVSWDT 

ENSHPQHTITNLSPYTNVSVKLILMNPEGRKESQ 

ELIVQTDEDLPGAVPTESIQGSTFEEKIFLQWREP 

TQTYGVITLYHTYKAVSSFDPEIDLSNQSGRVSK 

LGNETHFLFFGLYPGTTYSFTIRASTAKGFGPPAT 

NQFTTKISAPSMPAYELETPLNQTDNTVTVMLKP 

AHSRGAPVSVYQIWEEERPRRTKKTTEILKCYP 

VPIHFQNASLLNSQYYFAAEFPADSLQAAQPFTIG 

DNKTYNGYWNTPLLPYKSYRIYFQAASRANGET 

KIDCVQVATKGAATPKPVPEPEKQTDHTVK1AG 

VIAGILLFVIIFLGVVLVMKKRKL\AKKRKETMSS 

TRQE1DLWTGELNGPRSYAEQGTKLATRAFSFMD 

THNLNGRSVSSPSSFTMKTNTLSTSVPNSYYPDE 

THTMASDTSSLVQSHTYKKREPADVPYQTGQLH 

PAIRVADLLQHITQMKCAEGYGFKEEYESFFEGQ 

SAPWDSAKKDENRMKNRYGNIIAYDHSRVRLQT 

IEGDTNSDYINGNYIDGYHRPNHYIATQGPMQET 

IYDFWRMVWHENTASIIMVTNLVEVGRVKCCK 

YWPDDTEIYKDKVTLIETELLAEYVIRTFAVEKR 

GVHEIREIRQFHFTGWPDHGVPYHATGLLGFVR 

QVKSKSPPSAGPLWHCSAGAGRTGCFIVIDIML 

DMAEREGVVDIYNCVRELRSRRVNMVQTEEQY 

VFIHDAILEACLCGDTSVPASQVRSLYYDMNKLD 

PQTNSSQIKEEFRTLNMVTPTLRVEDCSIALLPRN 

HEKNRCMDILPPDRCLPFLITIDGESSNYINAALM 

DSYKQPSAFIVTQHPLPNTVKDFWRLVLDYHCTS 

VVMLNDVDPAQLCPQYWPENGVHRHGPIQVEF 

VSADI^EDnSRIFRIYNAARPQDGYRMVQQFQFL 

GWPMYRDTPVSKRSFLKLER.QVDKWQEEYNGG 

EGRTWHCLNGGGRSGTFCAISrVCEMLRHQRTV 

DVFHAVKTLRNNKPNMVDLLDQYKFCYEVALE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

sciD rcsiuue %ti 

peptide 
seqoence 


Amino aeid sequence (A s Alaoine OCysteine, D=Aspartic Add, 
^Glutamic Add, ^Phenylalanine, OGIycine, H«Histidlne t 
I-Iso!eudne, K=Lysinc, L^LeucJnc, M»Metuioo.ne, 
N=Asparagine, P°ProHne, Q^Iutamine, R«Arginlne, S=Scrinc, 
T=Threonine, V»Valine» W^Tryptophaa, Y=Tyroslne, 

Y B i InLrnnuvn *oStnn rnrlnn /=nnccihl<> nnrlwitlrtp rl^lpHnn 

/V U IJKIll/TTfl, ^OIUJJ VUUUU| / pUOJlUlC UUUCvllUC OCICUUU) 

\=possible nucleotide insertion 










YLNSG 


3790 


A 


261 


485 


EEQTPLHIASRLGKTEIVQLLLQHMAHPDAATTN 
GYTPLHISAREGQV\DV\ASVLLGRQGAAHSFRLT 
KVRRMTS 1 


3791 


A 


1 


5874 


LPPVTMSGKYMEEHDSYSDQVWS1DELPSKQG 

YYLQGNYLRCVAE VG SFEHNLTTDLLNHLVFVQ 

KVFMKEVNEVIQKVSGQEQPEPLWNEHDGTADG 

DKPKILL Y SLNLQFKG IQ VTATTPSMRA VRFETG 

LBELELSNRLQTKASPGSSSYLKLFGKCQVDLNL 

ALGQIVKHQVYEEAGSDFHQVAYFKTRIGLRNA 

LREEISGSSDREAVL1TLNRPIVYAQPVAFDRAVL 

FWLNYKVAAYDNWNEQRMALHKDIHMATKEVV 

DMLPG1QQTSAQAFGTPFLQLTVNDLGICLPITNT 

AQSNHTGDLDTG SALVLTIESTLITACSSESLVSK 

GHFKNFCIRFADGFETSWDDWKPEIHGDLVMNA 

CWPDGTYEVCSRTTGQAAAESSSAGTWTLNVL 

WKMCGIDVHMDPN1GKRLNALGNTLTTLTGEED 

IDDIADLNSVNIADLSDEDEVDTMSPTIHTEATDY 

RRQAASASQPGELRGRKIMKRIVDIRELNEQAKV 

IDDLKKLGASEGTINQEIQRYQQLESVAVNDIRR 

DVRKKLRRSSMRAASLKDKWGLSYKPSYSRSKS 

ISASGRPPLKRMERASSRVGETEELPEIRVDAASP 

GPRVTFNIQDTFPEETELDLLSVTIEGPSHYSSNSE 

GSCSVFSSPKTPGGFSPGffFQTEEGRRDDSLSSTS 

EDSEKDEKDEDHERERFYIYRKPSHTSRKKATGF 

AAVHQLFTERWPTTPVNRSLSGTATERNIDFELD 

IRVEIDSGKCVLHPTTLLQEHDDISLRRSYDRSSR 

SLDQDSPSKKKKFQTNYASTTHLMTGKKVPSSL 

QTKPSDLETTVFYIPGVDVKLHYNSKTLKTESPN 

ASRGSSLPRTLSKESKLYGMKDSATSPPSPPLPST 

VQSKTNTLLPPQPPPIPAAKGKGSGGVKTAKLYA 

WVALQSLPEEMVISPCLLDFLEJCALETIPITPVER 

NYTAVSSQDEDMGHFEffDPMEES\TTSLVS\SSTS 

AYSSFPVDVVVYVRVQPSQIKFSCLPVSRVECML 

KLPSLDL VFSSNRGELETLGTTYPAETLSPGGNA 

TQSGTKTSASKTGIPGSSGLGSPLGRSRHSSSQSD 

LTSSSSSSSGLSFTACMSDFSLYVFHPYGAGKQIT 

AVSGLTPGSGGLGNVDEEPTSVTGRKDSLSINLE 

FVKVSLSRIRRSGGASFFESQSVSKSASKMDTTLI 

NISAVCDIGSASFKYDMRRLSEILAFPRAWYRRSI 

ARRLFLGDQTINLPTSGPGTPDSIEGVSQHLSPESS 

RKAYCKTWEQPSQSASFTHMPQSPNVFNEHMTN 

STMSPGTVGQSLKSPASIRSRSVSDSSVPRRDSLS 

KTSTPFNKSNKAASQQGTPWETLWFAINLKQL 

NVQMNMSl^MGNTTWTTSGLKSQGRLSVGSNR 

DRE1SMSVGLGRSQLDSKGGWGGTIDVNALEM 

VAfflSEHPNQQESHKIQITMGSTEARVDYMGSSIL 

MGIFSNADLKLQDEWKVNLYNTLDSSITDKSEIF 

VHGDLKWD1FQVM1SRSTTPDLIKIGMKLQEFFT | 

QQFDTSKRALSTWGPVPYLPPKTMTSNLEKSSQE 

QLLDAAHHRHWPGVLKWSGCfflSLFQIPLPEDG 

MQFGGSMSLHGNHMTLACFHGPNFRSKSWALF 

HLEEFNIAFWTEAQKIWEDGSSDHSTYTVQTLDF 

HLGHNTMVTKPCGALESPMAT1TKITRRRHENPP 

HGVASVKEWFNYVTATRNEELNLLRNVDANNT 
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SEQ ID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to lost amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alanlne OCystelne, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H»Histidine, 
Msoleudne, K=Lysine, L°Lcudne, M°Mcthfonine, 
N=Asparagine, P°Proline, Q=Glutamine, R=ArginJne, S=Serine, 
T=Threonine, V=Vaiine, MMTryptophao, Y=Tyrosine, 
X-Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide Insertion 










ENSTTVKNSSLLSGFRGGSSYNHETET1FALPRM 

QLDFKSIHVQEPQEPSLQDASLKPKVECSWTEF 

TDHIC VTMDAELIMFLHDL V S A YLKEKEKAIFPP 

RILSTRPGQKSPIIMDDNSSDKDREDSITYTTVDW 

RDFMCNTWHLEPTLRLIS WTGRKIDP VG VDYILQ 

KLGFHHARTTIPKWLQRGVMDPLDKVLSVLIKK 

LGTALQDEKEKKGKDKEEH 


3792 


A 


1 


364 


QNGSTPLHHAASKNRHEIALMLLEGGANPDGKD 
HYEATAKHQATAKGNFKMIHILLYYKAST1IQDT 
EGNTPPHLVCD\RVEEAKLLVSQGA/SIYIENKEE 
KDP/LQVAKGALGLVLKRMVEG 


3793 


A 


2 


340 


D1VPNPKMAPLGDEAPTLEKVLTPELSEEEVSTR 
DDIQFHHFSSEEALQKVKYFVAKEDPSSQEEAHT 
PEAPPPQPPSSERCLGEMKCTLVRGDSSPRQAEL 
KSGPASRPAL 


3794 


A 


421 


158 


SYWVGEDYTYKFFEV1L1DPFHKAIRRNPDTQW1 
SKAVYKHREMCGLTSTGRKSHGLEKDRMFPHAI 
GGSCRAA*RRRKTLQFPCYH 


3795 


A 


24 


592 


GGMDSRVSGTTSNGETKPVYPVMEKKEEDGTLE 

RGHWNNKMEFVLSVAGEIIGLGNVWRFPYLCYK 

NGGGAFFIPYLVFLFTCGIPVFLLETALGQYTSQG 

GVTAWRKICPIFEGIGYASQMIVILLNVYYUVLA 

WALFYLFSSFTIDLPWGGCYHEWNTEHCMEFQK 

TNGSLNGTSENATSPVIEFW 


3796 


A 


3 


592 


KPASTYSTSQPSMAPLLPIRTLPLIL1LLALLSPGA 

ADFNISSLSGLLSPALTESLLVALPPCHLTGGNAT 

LMVRRANDSKVVTSSFWPPCRGRRELVSWDS 

GAGFTVTRLSAYQVTNLVPGTKFYISYLVKKGT 

ATESSREIPMFTLPRRNMESIGLGMARTGGMVVI 

TVLLSVAMFLLVLGF1TALALGSRK 


3797 


A 


1 


1556 


ATRLLRGSGSWGCSRLRFGPPAYRRFSSGGAYPN 

IPLSSPLPGVPKPVFATVDGQEKFETKVTTLDNGL 

RVASQNKFGQFCTVG1LINSGSRYEAKYLSGIAH 

FLEKLAFSSTARFDSKDEILLTLEKHGGICDCQTS 

RDTTMYAVSADSKGLDTVVALLADWLQPRLT 

DEEVEMTRMAVQFELEDLNLRPDPEPLLTEMIHE 

AAYRENTVGLHRFCPTENVAKINREVLHSYLRN 

YYTPDRMVLAGVGVEHEHLVDCARKYLLGVQP 

AWGSAEAVD1DRSVAQYTGGIAKLERDMSNVSL 

GPTPIPELTHIMVGLESCSFLEEDFIPFAVLNMMM 

GGGGSFSAGGPGKGMFSRLYLNVLNRHHWMYN 

ATSYHHSYEDTGLLCIHASADPRQVREMVEHTK 

EF1LMGGTVDTVELERAKTQLTSMLMMNLESRP 

VIFEDVGRQVLATRSRKLPHELCTLIRNVKPEDV 

KRVASKMLRGKPAVAALGDLTDLPTYEHIQTAL 

SSKDGRLPRTYRLFR 


3798 


A 

• 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 

QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 

LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASRFMAYHKPLKNSQDYTEALRAARELAANIT 

ADLRKVPGTDPAFEVFPYTITMVFYEQYLTILPEG 

LFMLSLCLVPTFAVSCLLLGLDLRSGLLNLLSIV 

MILVDTVGFMALWGISYNAVSLINLVS 


3799 


A 


73 


759 


KRLVEAGVPRTFDGrVGEGGAQSRSCWPWGVTA 
QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OfCysteine, D=Aspartic Acid, 
E-Glutamk Acid, ^Phenylalanine, OGIyclne, FMHlstidine, 
l=Isoleucine, KpLysine, L=Leuclne, M°Methionine, 
N=Asparaglne, P-Proline, Q=Glutamlne, R=Arginine, S-Serine, 
T=Threonloe, V=Vallne, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASRFMAYHKPLKNSQDYTEALRAARELAANIT 

ADLRKVPGTDPAFEVFPYTITNVFYEQYLTILPEG 

LFMLSLCLVPTFAVSCLLLGLDLRSGLLNLLSIV 

MILVDTVGFMALWGISYNAVSLINLVS 


3800 


A 


250 


1032 


GffRSLRVLFPLFSVGRPQFARSLSAAPQLSDTAD 

TMGFGDLKSPAGLQVLNDYLADKSYIEGYVPSQ 

ADVAVFEAVSSPPPADLCHALRWYNHIKSYEKE 

KASLPGVKKALGKYGPADVEDTTGSGATDSKD 

DDDIDLFGSDDEEESEEAKRLREERLAQYESKKA 

KKPALVAKSSILLDVKPWDDETDMAKLEECVRS 

IQADGLVWGSSKLVPVGYGIKKLQIQCWEDDK 

VGTDMLEEQITAFEDYVQSMDVAAFNKI 


3801 


A 


155 


656 


SREMELVTFRDVADEFSPEEWKCLDPAQQNLYR 
DVMLENYRNLVSLGFVISNPDLVTCLEQIKEPCN 
LKIHETAAKPPAICSPFSQDLSPVQGIEDSFHKL1L 
KRYEKCGHENLQLRKGCKR VNECKV QKGVNNG 
VYQCLSTTQSKIFQCNTCVRVFSTSSHSNKHK 


3802 


A 


1 


1428 


VTVSPETHMDLTKGCVTFED1A1YFSQDEWGLLD 

EAQRLLYLEVMLENFALVASLGCGHGTEDEEtP 

SDQNVSVGVSQSKAGSSTQKTQSCEMCVPVLKD 

ILHLADLPGQKPYLVGECTNHHQHQKHHSAKXS 

LKRDMDRASYVKCCLFCMSLKPFRKWEVGKDL 

PAMLRLLRSLVFPGGKKPGTITECGEDIRSQKSH 

YKSGECGKASRHKHTPVYHPRVYTGKKLYECSK 

CGKAFRGKYSLVQHQRVHTGERPWECNECGKF 

FSQTSHLNDHRRIHTGERPYECSECGKLFRQNSS 

LVDHQKIHTGARPYECSQCGKSFSQKATLVKHQ 

RVHTGERPYKCGECGNSFSQSAILNQHRRIHTGA 

KPYECGQCGKSFSQKATLIKHQRVHTGERPYKC 

GDCGKSFSQSSDLIQHRRIHTGARPYECGQCGKSF 

SQKSGLIQHQVVHTGERPYECNKCGNSFSQCSSL 

MHQKCHNT 


3803 


A 


193 


617 


LFPFLGSESKNGEADSSDKEMKHGQKSPTGKQTS 

QHLKRLKKSGLGHLKWTKAEDIDIETPGSILVNT 

NLRALINKHTFASLPQHFQQYLLLLLPEVDRQMG 

SDGILRLSTSALNNEFFAYAAQGWKQRLAEGKF 

VFSI1M 


3804 


A 


197 


479 


SSSRASPPEHPSSQAHCGPLVLSHACPEVTNKWS 
TGSSSSPNSSWVSSPLQPEGLSGSSRMKGGSATKI 
LLETLLLAAHMTADQGIASSQRCLL 


380S 


A 


1 


385 


QSADTLFPGDINFNVSGLFSAVTLQDTVSDRLAS 
EELPSTAVPTPATTPAPAPAPAPATAPALVSAAT 
KERTESEVPPRPASPKVTRSPPETAAPVEDMARR 
SELAVGGEEGTEGGRGEGTGSPMSSY 


3806 


A 


47 


1033 


LQGDTWHLSFLSHFSRLHGGVPGRGLLEGNLLQ 

PQAPGHDMTSIPFPGDRLLQVDGVILCGLTHKQA 

VQCLKGPGQVARLVLERRVPRSTQQCPSANDSM 

GDERTAVSLVTALPGRPSSCVSVTDGPKF*SSN* 

KRIANGLGFSFVQMEKESCSHLKSDLVRIKRLFP 

GHPAEENGAIAAGDDLGREWEGPRKASSSRCRG 

SWAMQLSVQAGPSFASYYPAAVEVLHLLRGAPQ 

EVTLLLCRPPPGALPELEQEWQTPELSADKEFTR 

ATCTDSCTSPILGSRGQLGGTVPPQMQGKAWGL 

RPES SQKA1REGTMG AKTERDLGPVP 
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NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystelne, D^Aspartlc Add, 
E«=Glutamic Acid, ^Phenylalanine, GKJIycine, H°Hisndine, 
I»lsoleudne, K=Lysine, L^Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
"^Threonine, V=Vailne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nudeotide insertion 


3807 


A 


656 


1238 


RCPSLLPPSWPLPTLQTLTRTPGNKAIAGGAGLW 

AVL WGSERTPP YR* GN # NQRGAVPCLRPHRLRP 

QDKFLVLASDGLWDMLSNEDVVRLVVGHLAEA 

DWHKTDLAQRPANLGLMQSLLLQRKASGLHEA 

DQNAATRURHAIGNNEYGEMEAERLAAMLTLP 

EDLARMYRDDITVTVVYFNSESIGAYYKGG 


3808 


A 


26 


2195 


SQYSESVAGRQASPERLLGSYHAMASTVEGGDT 

ALLPEFPRGPLDAYRARASFSWKELALFTEGEG 

MLRFKKTTFSALENDPLFARSPGADLSLEKYREL 

NFLRCKRIFEYDFLSVEDMFKSPLKVPALIQCLG 

MYDSSLAAKYLLHSLVFGSAVYSSGSERHLTYIQ 

KIFRMEIFGCFALTELSHGSNTKAIRTTAHYDPAT 

EEFIIHSPDFEAAKFWVGNMGKTATHAWFAKL 

CVPGDQCHGLHPFTVQIRDPKTLLPMPGVMVGDI 

GKKLGQNGLDNGFAMFHKVRVPRQSLLNRMGD 

VTPEGTYVSPFKDVRQRFGASLGSLSSGRVSIVSL 

A1LNLKLAVAIALRFSATRRQFGPTEEEEIPVLEY 

PMQQWRLLPYLAAVYALDHFSKSLFLDLVELQR 

GLASGDRSARQAELGREIHALASASKPLASWTT 

QQGIQECREACGGHGYLAMNRLGVLRDDNDPN 

CTYEGDNNILLQQTSNYLLGLLAHQVHDGACFR 

SPLKSVDFLDAYPGELDQKFEVSSVADCLDSAVA 

LAAYKWLVCYLLRETYQKLNQEKRSGSSDFEAR 

NKCQVSHGRPLALAFVELTVVQRFHEHVHQPSV 

PPSLRAVLGRLSALYALWSISRHAALLYRGGYF 

SGEQAGEVLESAVLALCSQLKDDAVALVDV1AP 

PDFVLDSPIGRADGELYKNLWGAVLQESKVLER 

ASWWPEFSVNKPVIGSLKSKL 


3809 


A 


117 


830 


CFGIMERVGCTLTTTYAHPRPTPTNFLPAISTMAS 

SYRDRFPHSNLTHSLSLPWRPSTYYKVASNSPSV 

APYCTRSQRVSENTMLPFVSNRTTFFTRYTPDDW 

YRSNLTNYQESNTSRHNSEKLRVDTSRLIQDKYQ 

QTRKTQADTTQNLGERVNDIGFWKSEIIHELDEM 

IGETNALTDVKKRLERALMETEAPLQVARECLF 

HREKRMGIDLVHDEVEAQLLTVNVGEMHQSQA 

A 


3810 


A 


3 


518 


VIQELEGGSGADLGEHSCRPASQPRFPRPAEARS 

HPATRRPASGPAMGKTNSKLAPEVLEDLVQNTE 

FSEQELKQWYKGFLKDCPSGILNLEEFQQLYIKF 

FPYGDASKFAQHAFRTFDKNGDGTIDFREFICAL 

SVTSRGSFEQKLNWAFEMYDLDGDGRITRLEML 

EIIE 


3811 


A 


81 


1147 


GCGYGCSGAGGAA1GEPMAKWGEGDPRW1VEE 

RADATNVNNWHWTERDASNWSTDKLKTLFLAV 

QVQNEEGKCEVTEVSKLDGEASINNRKGKL1FFY 

EWSVKLNWTGTSKSGVQYKGHVEffNLSDENSV 

DEVEISVSLAKDEPDTNLVALMKEEGVKLLREA 

MGIYISTLKTEFTQGMILPTMNGESVDPVGQPAL 

KTEERKAKPAPSKTQARPVGVKIPTCK1TLKETFL 

TSPEELYRVFTTQELVQAFTHAPATLEADRGGKF 

HMVDGNVSGEFTDLVPEKH1VMKWRFKSWPEG 

HFAT1TLTF1DKNGETELCMEGRGIPAPEEERTRQ 

GWQRYYFEGIKQTFGYGARLF 


3812 


A 


20 


558 


PCGTAASTHAYDRRAKCRQQQQQQQNGGQNKV 
RPAKKKTSPAREVSSESGTSGQFTPPSSTSVPT1AS 
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SEQIO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to lint amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H"Histidine, 
Msoleueine, K°Lysine, L=Leudoe, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R°Argin!ne, S=Serlne, 
T=Tbrtonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










SSAPVSIWSPASISPLSDPLSTSSSCMQRSYPMTYT 
QASGYSQGYAGSTSYFGGMDGGSYLTPMHHQL 
PGPGATLSPMGTNAVTSHLNQSPASLSTQGYGAS 
KLWGFNFNH 


3813 


A 


1 


1016 


CTEPPRRSTRTPAALASLRPYTDYVVVSDQ1LQES 

EDFFTLIESHEGKPLKLMVYNSKSDSCREVTVTP 

NAAWGGEGSLGCGIGYGYLHRIPTQPPSYHKKPP. 

GTPPPSALPLGAPPPDALPPGPTPEDSPSLETGSRQ 

SDYMEALLQAPGSSMEDPLPGPGSPSHSAPDPDG 

LPHFMETPLQPPPPVQRVMDPGFLDVSGISLLDN 

SNASVWPSLPSSTELTTTAVSTSGPEDICSSSSSHE 

RGGEATWSGSEFEVSFLDSPGAQAQADHLPQLT 

LPDSLTSAASPEDGLSAELLEAQAEEEPASTEGLD 

TGTEAEGLDSQAQISTTE*HPGL*QGP 


3814 


A 


2 


884 


VFWQVRNAGSSPLSAACPLFRTPAPQPCGSWGR 

CCIPHASTGCRPMAERGELDLTGAKQNTGVWLV 

KVPKYLSQQWAKASGRGEVGKLRIAKTQGRTE 

VSFTLNEDLANIHD1GGKPASVSAPREHPFVLQSV 

GGQTLTVFTESSSDKLSLEGIVVQRAECRPAASE 

NYMRLKRLQIEESSKPVRLSQQLDKVVTTNYKP 

VANHQYNIEYERKKKEDGKRARADKQHVLDML 

FSAFEKHQYYNLKDLVDITKQPWYLKEILKEIG 

VQNVKGIHKNTWELKPEYRHYQGEEKSD 


3815 


A 


17 


411 


N1GDWEDIGKSPER1IQYYGPATWAQDGSRGYCT 
PrYMLNHlIRLQAVLEDMNERANALDLLAQQTTK 
MRNANYQNRLALDYLLAHEGGV*GKFSLTNCC 
LEIDDNGKAIME1TARMRKLAH3PVQTWER 


3816 


A 


3 


1172 


SHWQRRDRRCVRNMAERGRKRPCGPGEHGQRI 

EWRKWKQQKKEEKKKWKDLKLMKKLERQRAQ 

EEQAKRLEEEEAAAEKEDRGRPYTLSVALPGSIL 

DNAQSPELRTYLAGQIARACAIFCVDEIVVFDEE 

GQDAKTVEGEFTGVGKKGQACVQLARILQYLEC 

PQYLRKAFFPKHQDLQFAGLLNPLDSPHHMRQD 

EESEFREGVVVDRPTRPGHGSFVNCGMKKEVKI 

DKNLEPGLRVTVRLNQQQHPDCKTYHGKWSS 

QDPRTKAGLYWGYTVRLASCLSAVFAEAPFQDG 

YDLT1GTSERG SDVASAQLPNFRHALVVFGGLQG 

LEAGADADPNLEVAEPSVLFDLYVNTCPGQGSR 

TIRTEEADL1SLAALQPGL1QAGARHT 


3817 


A 


246 


1197 


FLSAGMSNFTHYAYLLMIESLMLGKVPPHVPSH 

HFIFHDDGSARQKGESDYKVIIQQWFSKSGPWTT 

SSNVTWGLLELQQSISESAVLTIPPGDSGAGSNLI 

TMFLRNRKETDLCSGRSKVNRGWNSGRCKQRG 

KTEQPGEPLEHVYVTEKHAVALESRHQKGELQC 

LIKMCIPLSKPLQMFFSPPHWEAWLQRVQQLAK 

NTRYFRQRLQEMGFIIYGNENASVVPLLLYMPG 

KVAAFARHMLEKKIGVWVGFPATPLAEARARF 

CVSAAHTREMLDTVLEALDEMGDLLQLKYSRH 

KKSARPELYDETSFELED 


3818 


A 


215 


789 


NPQSSSSEGSSEIFQVNGHNRLLVQRSEVTQAPG 

QYTVDVEGHGCTFIQATLKYNVLLPKKASGFSLS 

LEIVKNYSSTAFDLTVTLKYTGIRNKSSMWIDV 

KMLSGFTPTMSSffiELENKGQVMKTEVKNDHVL 

FYLENVFGRADSFTFSVEQSNLVFNIQPAPGMVY 

DYYEKEEYALAFYH1NSSSVSE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to lint amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCystelne, D=Asparuc Acid, 
E=Glulamic Acid, ^Phenylalanine, G=G)ycine, H=Hljndine, 
I=lsoleucine, K=Lysine, L°>Lcucine, M=Methionioe, 
N~Asparogine, P°ProIln«, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W°Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
Y=possible nucleotide insertion 


3819 


A 


1 


1483 


WPDSnSRGVQGLPRDTASLSTTPSESPRAQATSR 

LSTASCPTPKVQSRCSSKENILRASHSAVDITKVA 

RRHRMSPFPLTSMDKAFrrVLEMTPVLGTElINYR 

DGMGRVLAQDVYAKDNLPPFPASVKDGYAVRA 

ADGPGDRFI1GESQAGEQPTQTV1V1PGQVMRVTT 

GAPIPCGADAWQVEDTELIRESDDGTEELEVRIL 

VQARPGQDIRP1GHDIKRGECVLAKGTHMGPSEI 

GLLATVGVTEVEVNKFPWAVMSTGNELLNPED 

DLLPGKIRDSNRSTLLATIQEHGYPTINLGIVGDN 

PDDLLNALNEGISRADV11TSGGVSMGEKDYLKQ 

VLDIDLHAQIHFGRVFMKPGLPTTTATLDIDGVR 

KI1FALPGNPVSAVVTCNLFWPALRKMQGILDP 

RPTIIKARLSCDVKLDPRPEYHRCILTWHHQEPLP 

WAQSTGNQMSSRLMSMRSANGLLMLPPKTEQY 

VELHKGEVVDVMVIGRL 


3820 


A 


2216 


487 


PQEPALKSEFSQVASNT1PLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAIMADGVSCEDQDECL 

MG AHDCSRRQFC VNTLG SFY C VNHTVLCAEK3 Yl 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPG S YRCDCKAGFQRD AFGRGCDDVNECWAS 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARlTHYQLNFQTGLLVPAfflFRIGPAP 

AFTGDTIALN11KGNEEGYFGTRRLNAYTGWYL 

QRAVLEPRDFALDVEMKLWRQGSVTTFLAKMHI 

FFJTFAl 


3821 


A 


2216 


487 


PQEPALKSEFSQVASNTIPLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGY1 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGC1DVNECWAS 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHN1QGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARITHYQLNFQTGLLVPAfflFRIGPAP 

AFTGDTIALNnKGNEEGYFGTRRLNAYTGWYL 

QRAVLEPRDFALDVEMKLWRQGSVTTFLAKMH3 

FFTTFAL 


3822 


A 


2502 


1540 


MAAATRGCRPWGSLLGLLGLVSAAAAAWDLAS 
LRCTLGAFCECDFRPDLPGLECDLAQHLAGQHL 
AKALVVKALKAFVRDPAPTKPLVLSLHGWTGTG 
KSYVSSLLAHYLFQGGLRSPRVHHFSPVLHFPHP 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanlne OCysteine, D°Aspartic Add, 
E«=Glutamic Acid, ^Phenylalanine, G=Glycine, H»Histidine, 
I=Iso!eudne, K=Lysine, ^Leucine, M=MethIonine, 
N=Asparagine, P^Proline, Q=GIutamine, R°Arginine, S=Serine, 
T=Threonlne, V=Vallne, w^Tryptophan, Y^Tyrosine, 
X»Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










SHERYKKDLKSWVQGNLTACGRSLFLFDEMDK 

MPPGLMEVLRPFLG S S WWYGTNYRKA1FIFISN 

TGGEQINQVALEAWRSRRDREEILLQELEPVISR 

AVLDNPHHGFSNSG1MEERLLDAVVPFLPLQRHH 

VRHCVLNELAQLGLEPRDEWQAVLDSTTFFPE 

DEQLFSSNGCKTVASRIAFFL 


3823 


A 


1 


3174 


YGCEKTTEGRTPLKNIYRLFSADRKRVETALEAC 

SLPSSRNDSIPQEDFTPEVYRVFLNNLCPRPELDN1 

FSEFGAKSKPYLTVDQMMDFINLKQRDPRLNEIL 

YPPLKQEQVQVLIEKYEPNNSLARKGQISVDGFM 

RYLSGEENGWSPEKLDLNEDMSQPLSHYFINSS 

HNTYLTAGQLAGNSSVEMYRQVLLSGCRCVELD 

CWKGRTAEEEPV1THGFTMTTE1SFKEVIEA1AEC 

AFKTSPFPILLSFENHVDSPKQQAKMAEYCRLIFG 

DALLMEPLEKYPLESGVPLPSPMDLMYKILVKN 

KKKSHKSSEGSGKKKLSEQASNTYSDSSSMFEPS 

SPGAGEADTESDDDDDDDDCKKSSMDEGTAGSE 

AMATEEMSNLVNYIQPVKFESFE1SKKRNKSFEM 

SSFVETKGLEQLTKSPVEFVEYNKMQLSRIYPKG 

TRVDSSNYMPQLFWNAGCQMVALNFQTMDLA 

MQINMGMYEYNGKSGYRLKPEFMRRPDKHFDP 

FTEGIVDGIVANTLSVKIISGQFLSDKKVGTYVEV 

DMFGLPVDTRRKAFKTKTSQGNAVNPVWEEEP1 

VFKKWLPTLACLRIAVYEEGGKFIGHRILPVQAI 

RPGYHYICLRNERNQPLTLPAVFVY1EVKDYVPD 

TYADVIEALSNPIRYVNLMEQRAKQLAALTLEDE 

EEVKKEADPGETPSEAPSEARTTPAENGVNHTTT 

LTPKPPSQALHSQPAPGSVKAPAKTEDLIQSVLTE 

VEAQTIEELKQQKSFVKLQKKHYKEMKDLVKR 

HHKKTTDLIKEHTTKYNEIQNDYLRRRAALEKS 

AKKDSKKKSEPSSPDHGSST1EQDLAALDAEMTQ 

KLIDLKDKQQQQLLNLRQEQYYSEKYQKKEHIK 

LLIQKLTDVAEECQNNQLKKLKE1CEKEKKELKK 

KMDKKRQEKITEAKSKDKSQMEEEKTEMIRSYI 

QEWQYIKRLEEAQSKRQEKLVEKHKEIRQQILD 

EKPKLQVELEQEYQDKFKRLPLEILEFVQEAMKG 

KISEDSNHGSAPLSLSSDPGKVNHKTPSSEELGGD 

IPGKEFDTPL 


3824 


A 


1 


426 


BLHWFVHRWSGRNNREKIGVHVGFEEILNMEPY 

CCRETLKSLRPECF1YDLSAVVMHHGKGFGSGH 

YTAYCYNSEGGFWVHCNDSKLSMCTMDEVCKA 

QAYILFYTQRVTENGHSKLLPPELLLGSQHPNED 

ADTSSNEILS 


3825 


A 


3 


364 | 


GIRAKFPNKJPVWERYPRETFLPPLDKTKFLVPQ 
ELTMTQFLSIIRSRMVLRATEAFYLLVNNKSLVS 
MSATMAEIYRDYKDEDGFVYMTYASQETFGCLE 
SAAPRDGSSLEDRPLHPL 


3826 


A 


1 


1237 


PEKKFERECREAEKAQQSYERLDNDTNATKADV 

EKAKQQLNLRTHMADENKNEYAAQLQNFNGEQ 

HKHFYVVIPQIYKQLQEMDERRTIKLSECYRGFA 

DSERKV1PIISKCLEGMILAAKSVDERRDSQMW 

DSFKSGFEPPGDFPFEDYSQHIYRTISDGTISASKQ 

ESGKMDAKTTVGKAKGKLWLFGKKPKGPALED 

FSHLPPEQRRKKLQQREDELNRELQKESDQKDAL 

>nCMKDVYEKNPQMGDPGSLQPKLAETMNNIDR 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location .' 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystelne, D=Aspartie Acid, 
{/^Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histldlne, 
I°Isoleucine, K°Lyslne, L-Leucine, M=Methlonine, 
N°Asparaglne, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *°Stop codon, possible nucleotide deletion, 
Y=possible nucleotide losertion 










LRMEfflKNEAWLSEVEGKTGGRGDRRHSSDINH 
LVTQGRESPEGSYTDDANQEVRGPPQQHGHHNE 
FDDEFEDDDPLPAIGHCKAIYPFDGHNEGTLAMK 
EGEVLYIIEEDKGDGWTRARRQNGEEGYVPTSY1 
DVTLEKNSKGS 


3827 


A 


2 


1584 


INPVSSAVNGEAHSSHETRGQNSNALPSVLLELL 

SQSCLIPAMSSYLRNDSVLDMARHVPLYRALLEL 

LRA1ASCAAMVPLLLPLSTENGEEEEEQSECQTS 

VGTLLAKMKTCVDTYTNRLRSKRENVKTGVKP 

DASDQEPEGLTLLVPDIQKTAEIVYAATTSLRQA 

NQEKKLGEYSKKAAMKPKPLSVLKSLEEKYVAV 

MKKLQFDTFEMVSEDEDGKLGFKVNYHYMSQV 

KNANDANSAARARRLAQEAVTLSTSLPLSSSSSV 

FVRCDEERLDIMKVLITGPADTPYANGCFEFDVY 

FPQDYPSSPPLVNLETTGGHSVRFNPNLYNDGKV 

CLSELNTWHGRPEEKWNPQTSSFLQVLVSVQSLI 

LVAEPYFNEPGYERSRGTPSGTQSSREYDGNIRQ 

ATVKWAMLEQIRNPSPCFKEVIHKHFYLKRVEIM 

AQCEEWIADIQQYSSDKRVGRTMSHHAAALKRH 

TAQLREELLKXPCPEGLDPDTDDAPEVCRATTGA 

EETLMHDQVKPSSSKELPSDFQL 


3828 


A 


1415 


845 . 


PRVPATLVSLDPWHCFPTAGRLAGSTWVPPACT 

LQLGPSSEHELDNHRAPLLSLPSQESLSFTPWYLV 

ACKPLFHIFCPLFACFMQEGKVQYLFLHLSHMRL 

LNYYFFPFLAPESLMQALEDLDYLAALDNDGNL 

SEFGIIMSEFPLDPQLSKSILASCEFDCVDEVLT1A 

AMVTGELNDYSFSFFANLH 


3829 


A 


199 


683 


VDHTPVLSKPQCFSSVKWGATLSARSQKTSGIGR 
LMVHVIEATELKACKPNGKSNPYCEISMGSQSYT 
TRTIQDTLNPKWNFNCQFFIKDLYQDVLCLTLFD 
RDQFSPDDFLGRTEIPVAKIRTEQESKGPMTRRLL 
LHEVPTGEVWVRFDLQLFEQKTLL 


3830 


A 


1747 


404 


RKMMEESGIETTPPGTPPPNPAGLAATAMSSTPV 

PLAATSSFSSPNVSSMESFPPLAYSTPQPPLPPVRP 

SAPLPFVPPPAVPSVPPLVTSMPPPVSPSTAAAFG 

NPPVSHFPPSTSAPNTLLPAPPSGPPISGFSVGSTY 

DITRGHAGRAPQTPLMPSFSAPSGTGLLPTP1TQQ 

ASLTSLAQGTGTTSAITFPEEQEDPRJTRGQDEAS 

AGGIWGFIKGVAGNPMVKSVLDKTKHSVESMIT 

TLDPGMAPYIKSGGELDIWTSNKEVKVAAVRD 

AFQEVFGLAVWGEAGQSNIAPQPVGYAAGLKG 

AQERIDSLRRTGVIHEKQTAVSVENFIAELLPDK 

WFDIGCLWEDPVHGIHLETFTQATPVPLEFVQQ 

AQSLTPQDYNLRWSGLLVTVGEVLEKSLLNVSR 

TDWHMAFTGMSRRQMIYSAARAIAGMYKQRLP 

PRTV 


3831 


A 


5 


674 


FWTRSAWHEGLQQMKANDPSLQEVNLYNIKNIP 

IPTLREFAKALETNTHVKKFSLAATRSNDPVA1AF 

ADMLKVNTTLTSLNIESHFITGTGILALVEALKEN 

DTLTEBKIDNQRQQLGTAVEMEIAQMLEENSRIL 

KFGYQFTKQGPRTRVAAA1TKNNDLAWQKDTQ 

EQTSIWQWSQSIAGFNPQFEVQGQNARSWMEE 

LGKAFHQFVRRELKQTEGKLP 


3832 


A 


164 


782 


EPWVPMDVAESPERDPHSPEDEEQPQGLSDDDIL 
RDSGSDQDLDGAGVRASDLEDEESAARGPSQEE 
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SEQED 
NO: 

•> 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamie Acid, ^Phenylalanine, G=Glycloe, H=Histidlne, 
l=lsoleucine, K°Lysine, L^Leucine, M=Metbionine, 
N=Asparagine, P=ProIine, Q=Glutamlne, R=Arginlne, S-Serine, 
T=Thrtonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\pposdble nucleotide insertion 










EDNHSDEEDRASEPKSQDQDSEVNELSRGPTSSP 

CEEEGDEGEEDRTSDLRDEASSVTRELDEHELDY 

DEEVPEEPAPAVQEDEAEKAGAEDDEEKGEGTP 

REEGKAGVQSVGEKESLEAAKEKKKEDDDGEID 

DEEMY 


3833 


A 


122 


1676 


SQPPHFTQKMNENKDTDSKKSEEYEDDFEKDLE 

WLINENEKSDASIIEMACEKEENINQDLKENETV 

MEHTKRHSDPDKSLQDEVSPRRNDnSVPGIQPLD 

PISDSDSENSFQESKLESQKDLEEEEDEEVRRYIM 

EKIVQANKLLQNQEPVNDKJRERKLKFKDQLVDL 

EVPPLEDTTTSKNYFENERNMFGKLSQLC1SNDF 

GQEDVLLSLTNGSCEENKDRTILVERDGKFELLN 

LQD1ASQGFLPPINNANSTENDPQQLLPRSSNSSV 

. SGTKKEDSTAKIHA VTHSSTGEPLA YIAQPPLNR 

KTCPSSAVNSDRSKGNGKSNHRTQSAHISPVTST 

YCLSPRQKELQKQLEEKREKLKREEERRKIEEEK 

EKKRENDIVFKAWLQKKREQVLEMRRIQRAKE1 

EDMNSRQENRDPQQAFRLWLKKKHEEQMKERQ 

TEELRKQEECLFFLKGTEGRBRAFKQWLRRKRM 

EKMAEQQAVRERTRQLRLEAKRSKQLQHHLYM 

SEAKPFRFTDHYN 


3834 


A 


575 


774 


RSRTEELSNSGILKAMSKDLVTFGDVAVNFSQEE 
WEWLNPAQRNLYRKVMLENYRSLVSLGKDMSP 


3835 


A 


2 


100 


ASDFYLRYYVGHKGKFGHEFLEFEFRPDGVYV 


3836 


A 


91 


749 


RPTPGHGDFWMQPLTKDAGMSLSSVTLASALQV 

RGEALSEEEIWSLLFLAAEQLLEDLRNDSSDYVV 

CPWSALLSAAGSLSFQGRVSfflEAAPFKAPELLQ 

GQSEDEQPDASQMHVYSLGMTLYWSAGFHVPP 

HQPLQLCEPLHSILLTMCEDQPHRRCTLQSVLEA 

CRVHEKEVSVYPAPAGLHIRRLVGLVLGTISEVS 

REPCFSSSSCWSCVAIKI 


3837 


A 


3 


1214 


SLGCTNSARGKGQDDEVRTLMANGAPFTTDWFS 

KLRVSCGYIGDNCKNGADVNAKDMLKMTALH 

WATERHHRDVVELLIKYGADVHAFSKFDKSAFD 

1ALEKNNAEILVILQEAMQNQVNVNPERANPVTD 

PVSMAAPFIFTSGEWNLASLISSTNTKTTSGDPH 

ASTVQFSNSTTSVLATLAALAEASVPLSNSHRAT 

ANTEEIIEGNSVDSSIQQVMGSGGQRVIT1VTDGV 

PLGN1QTSIPTGG1GHPFIVTVQDGQQVLTVPAGK 

VAEETVIKEEEEEKLPLTKKPRIGEKTNSVEESKE 

GNERELLQQQLQEANRRAQEYRHQLLKKEQEAE 

QYRLKLEAIARQQPNGVDFTMVEEVAEVDAW 

VTEGELEERETKVTGSAGATGPPTRVSMATVSS 


3838 


A 


1 


1332 


MIEDNKENKDHSLERGRASLIFSLKNEVGGLIKA 

LKIFQEKHVNLLHTESRKSKRRNSEFEIFVDCDIN 

REQLNDIFHLLKSHTNVLSVNLPDNFTLKEDGME 

TVPWFPKKISDLDHCANRVLMYGSELDADHPGF 

KDNVYRKRRKYFADLAMNYKHGDPIPKVEFTEE 

EIKTWGTVFQELNKLYPTHACREYLKNLPLLSKY 

CGYREDNIPQLEDVSNFLKERTGFS1RPVAGYLSP 

RDFLSGLAFRVFHCTQYVRHSSDPFYTPEPDTCH 

ELLGHVPLLAEPSFAQFSQEIGLASLGASEEAVQ 

KLATCYFFTVEFGLCKQDGQLRVFGAGLLSSISE 

LKHALSGHAKVKPFDPK1TCKQECLITTFQDVYF 

VSESFEDAKEKMREFTKTIKRPFGVKYNPYTRSI 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
^Glutamic Acid, ^Phenylalanine, G=Glydne, H=Hlstidine, 
Hfeoleudne, K=Lysine, L^Leudne, M^Methionine, 
N^Asparagine, P=ProIine, Q=Glutamine, R<=Arginine, S=Scrine, 
i b i nrconinCf v = vhiwc, vY a i rypiopnuoi i^iyrosinc, 
X=Uoknown, *=Stop codon, /^possible nucleotide deletion, 
V-possible nucleotide Insertion 










QILKDTKS1TS AMNELQHDLDV VSD ALAK V SRKP 
SI 


3839 


A 


3093 


520 


MVNFWDQIRAIMDKKANIRNMSV1AHVDHGKS 

TLTDSLVCKAGIIASARAGETRFTDTRKDEQERCI 

TTKSTAISLFYELSENDLNFIKQSKDGAGFLINLID 

SPGHVDFSSEVTAALRVTDGALVWDCVSGVCV 

QTETVLRQAIAERIKPVLMMNKMDRALLELQLE 

PEELYQTFQRIVENVNVUSTYGEGESGPMGN1MI 

DPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFA 

AKGEGQLGPAERAKKVEDMMKKLWGDRYFDP 

ANGKFSKSATSPEGKKLPRTFCQLILDPIFKVFDA 

IMNFKKEETAKL1EKLDKLDSEDKDKEGKPLLK 

AVMRRWLPAGDALLQM1TIHLPSPVTAQKYRCE 

LLYEGPPDDEAAMGIKSCDPKGPLMMY1SKMVP 

TSDKGRFYAFGRVFSGLVSTGLKVRIMGPNYTPG 

KXEDLYLKPIQRTILMMGRYVEPIEDVPCGNIVG 

LVGVDQFLVKTGTITTFEHAHNMRVMKFSVSPV 

VRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCI 

1EESGEHIIAGAGELHLEICLKDLEEDHACIPIKKS 

DPVVSYRETVSEESNVLCLSKSPNKHNRLYMKA 

RPFPDGLAEDIDKGEVSARQELKQRARYLAEKY 

EWDVAEARKIWCFGPDGTGPNILTDITKGVQYL 

NE1KDSWAGFQWATKEGALCEENMRGVRFDV 

HDVTLHADAIHRGGGQIIPTARRCLYASVLTAQP 

RLMEPIYLVElQCPEQVVGGIYGVLMlKRGHVFE 

ESQVAGTPMFVVKAYLPVNESFGFTADLRSNTG 

GQAFPQCVFDHWQILPGDPFDNSSRPSQWAETR 

KRKGLKEGIPALDNFLDKL 


3840 


A 


2 


753 


SSTRSRDFCCSEAIQGSLTRRERRASGVRTRRSQG 

SSAMASKILLNVQEEVTCPICLELLTEPLSLDCGH 

SLCRACITVSNKEAVTSMGGKSSCPVCGISYSFE 

HLQANQHLANIVERLKEVKLSPDNGKKRDLCDH 

HGEKLLLFCKEDRKVICWLCERSQEHRGHHTVL 

TEEVFKECQEKLQAVLKRLKKEEEEAEKLEADIR 

EEKTSWKYQVQTERQRIQTEFDQLRSILNNEEQR 

ELQRLEEEEKKT i 


3841 


A 


2 


405 


GKAFSCFTYLSQHRRTHMAEKPYECKTCKKAFS 

HFGNLKVHERIHTGEKPYECKECRKAFSWLTCL 

LRHERIHTGKKSYECQQCGKAFTRSRFLRGHEKT 

HTGEKMHECKECGKALSSLSSLHRHKRTHWRDT 

L 


'3842 


A 


311 


88 


AVLKNMAPMTALGLLDLHILNLILFLSAGEDFTS 
VVSEIMMYILLVFLTLWLLIEMIYCYRKVSKAEE 
AAQENA 


3843 


A 


3 


1175 


APIRNSRIDDFVRRVESKATSARCGLWGSGPRRR 

PASGMFRGLSSWLGLQQPVAGGGQPNGDAPPEQ 

PSETVAESAEEELQQAGDQELLHQAKDFGNYLF 

NFASAATKKITESVAETAQTDCKSVEEGKIDGnD 

KTIIGDFQKEQKKFVEEQHTKKSEAAVPPWVDT 

NDEETIQQQILALSADKRNFIJU)PPAGVQFNFDF 

DQMYPVALVMLQEDELLSKMRFALVPKLVKEE 

VF WRN YFYRVSLIKQSAQL I ALAAQQQAAOKEE 

KSNGREQDLPLAEAVRPKTPPWIKSQLKTQEDE 

EEISTSPGVSEFVSDAFDACNLNQBDLRKEMEQL 

VLDKKQEETAVLEEDSADWEKELQQELQEYEV 



447 



WO 01/57190 PCT/US01/04098 



SEQ IB 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to iirsi ammo 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D=Aspartic Acid, 
IXJIutumic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
l^lsoleucine, KpLysine, L»Leutioe, (^Methionine, 
N=Asparagine, ^Proline, Q=Clutammc, R-Arginine, S=Serine, 
Threonine, V«Valtoe, W=Tryptopnan f Y«Tyrosine, 

A uiiiuiunllf *-*ijiu|* cuuuii) #~*(jusaiuiw iiuucviiuc ucicuuU| 

V=possible nucleotide Insertion 










VTESEKRDENWDKEIEKMLQEEN 


3844 


A 


798 


148 


LPP AQIPE A WLLLANVW VLIL VPLKDRLIDPLLL 

RCKLLPSALQKMALGMFFGFTSVrVAGVLEMER 

LHYMHNETVSQQIGEVLYNAAPLSIWWQIPQYL 

LIGISEIFASPGLEFAYSEAPRSMQGAIMGIFFCLS 

GVGSLLGSSLVALLSLPGGWLHCPKDFGNINNCR 

MDLYFFLLAGIQAVTALLFVW1AGRYERASQGP 

ASHSRFSRDRG 


3845 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

MRYTGPMKP1HMEFTNMLQRKRLQTLMSVDDS 

METIYNMLVETGELDNTYIVYTADHGYHIGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHTV 

LNIDLAPTILD1AGLDJPADMDGKSILKLLDTERP 

VNRFHLK1CKMRVWRDSFLVERGKXLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQG SEACTCDSGD YKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHIDHEIETLQNKIKNLREVRGHLKKK 

RPEECDCHK1SYHTQHKGRLKHRGSSLHPFRKGL 

QEKDKVWLLREQKRKKKLRKLLKRLQNNDTCS 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTINETHWLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3846 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

MRYTGPMKPIHMEFTNMLQRKRLQTLMSVDDS 

MET1YNMLVETGELDNTYIVYTADHGYHIGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHIV 

LNIDLAPTILD1AGLDIPADMDGKSILKLLDTERP 

VNRFHLKKKMRVWRDSFLVERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDI1KLHIDHEIETLQNKIKNLREVRGHLKKK 

RPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGL 

QEKDKVWLLREQKRKKKLRKLLKRLQNNDTCS 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTINETHNFLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDL GLKJDG G S YEQ YRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3847 


A 


I 


1257 


MWSAVLTAFHTGTSNTTFVVYENTYMNITLPPP 
FQHPDLSPLLRYSFETMAPTGLSSLTVNSTAVPTT 
PAAFKSLNLPLQITLSAIMBFILFVSFLGNLWCLM 
VYQKAAMRSAIN1LLASLAFADMLLAVLNMPFA 
LVTELTTRWIFGKFFCRVSAMFFWLFVffiGVAlLL 
nSIDRFLIIVQRQDKLNPYRAKVLIAVSWATSFCV 
AFPLAVGNPDLQIPSRAPQCVFGYTTNPGYQAYV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=Aspartic Acid, 
E>=Glutamic Add, ^Phenylalanine, G-Glycinc, H=OHistidine, 
I^Isoleueine, K=Lysine, L^Leucine, M=Mcthioninc, 
N=AsparagJne, P=Proline, Q=Glutaraine, R=»Argioine, S»Serine, 
T=Tnreonme, V«»Valine, W=Tryptopnan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
V=possible nucleotide insertion 










E.ISLISFFIPFLVILYSFMGILNTLRHNALRIHSYPE 

GICLSQASKLGLMGLQRPFQMSIDMGFKTRAFTT 

ILILFAVF1VCWAPFTTYSLVATFSKHFYYQHNFF 

EISTWLLWLCYLKSALNPLIYYWRIKKFHDACLD 

MMPKSFKFLPQLPGHTKRRIRPSAVYVCGEHRT 

W 


3848 


A 


3 


2827 


SSAVAARRRRSWASLVLAFLGVCLGITLAVDRS 

NFKTCEESSFCKRQRSIRPGLSPYRALLDSLQLGP 

DSLTVHLIHEVTKVLLVLELQGLQKNMTRFRIDE 

LEPRRPRYRVPDVLVADPPIARLSVSGRDENSVE 

LTMAEGPYKDLTARPFRLDLLEDRSLLLSVNARG 

LLEFEHQRAPRVSQGSKDPAEGDGAQPEETPRD 

GDKPEETQGKAEKDEPGAWEETFKTHSDSKPYG 

PMSVGLDFSLPGMEHVYG1PEHADNLRLKVTEG 

GEPYRLYNLDVFQYELYNPMALYGSVPVLLAHN 

PHRDLGIFWLNAAETWVDISSNTAGKTLFGKMM 

D YLQGSGETPQTD VRWMSETGIIDVFLLLGPSISD 

VFRQYASLTGTQALPPLFSLGYHQSRWNYRDEA 

DVLEVDQGFDDHNLPCDVIWLDIEHADGKRYFT 

WDPSRFPQPRTMLERLA SKRRKL VAIVDPHIK VD 

SGYRVHEELRNLGLYVKTRDGSDYEGWCWPGS 

AGYPDFTNPTMRAWWANMFSYDNYEGSAPNLF 

VWNDMNEPSVFNGPEVTMLKDAQHYGGWEHR 

DVHNTYGLYVHMATADGLRQRSGGMERPFVLA 

RAFFAGSQRFGAVWTGDNTAEWDHLKISEPMCL 

SLGLVGLSFCGADVGGFFKNPEPELLVRWYQMG 

AYQPFFRAHAHLDTGRREPWLLPSQHNDIIRDAL 

GQRYSLLPFWYTLLYQAHREGIPVMRPLWVQYP 

QDVTTFNIDDQYLLGDALLVHPVSDSGAHGVQV 

YLPGQGEVWYDIQSYQKHHGPQTLYLPVTLSSIP 

VFQRGGTIVPRWMRVRRSSECMKDDPITLFVALS 

PQGTAQGELFLDDGHTFNYQTRQEFLLRRFSFSG 

NTLVSSSADPEGHFETPIWIERVVIIGAGKPAAVV 

LQnCGSPESRLSFQHDPETSVLVLRKPGINVASD 

WSIHLR 


3849 


A 


1 


1717 


RARNARGCWG VCRSGFS SAVCGAARMEQVAEG 

ARVTAVPVSAADSTEELAEVEEGVGVVGEDNDA 

AARGAEAFGDSEEDGEDVFEVEKILDMKTEGGK 

VLYKVRWKGYTSDDDTWEPEIHLEDCKEVLLEF 

RKKIAENKAKAVRKDIQRLSLNNDIFEANSDSDQ 

QSETKEDTSPKKKKKKLRQREEKSPDDLKKKKA 

KAGKLKDKSKPDLESSLESLVFDLRTKKRISEAK 

EELKESKKPKKDEVKETKELKKVKKGEIRDLKT 

KTREDPKENRKTKKEKFVESQVESESSVLNDSPF 

PEDDSEGLHSDSREEKQNTKSARERAGQDMGLE 

HGFEKPLDSAMSAEEDTDVRGRRKKKTPRKAED 

TRENRKLENKNAFLEKKTVPKKQRNQDRSKSAA 

ELEK1MPVSAQTPKGRRLSGEERGLWSTDSAEE 

DKETKRNESKKPKKDEVKJETKELKKVKKGEIRD 

LKTKTREDPKENRKTKKEKFVESQVESESSVLND 

SPFPEDDSEGLHSDSREEKQNTKSARERAGQDM 

GLEHGFEKPLDSAMSAEEDTDVRGRRKKKTPRK 

AEDTRENRKLENKNAFLEKKTVPKKQRNQDRSK 

SAAELEKLMPVSAQTPKGRRLSGEERGLWSTDS 

AEEDKETKRNESKKPKKDEVKETKELKKVKKGE 



449 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanint OCysteinc, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalauine, G=«Glycine, H°Histidine, 
Imisoleucine, K°Lysine, L^Leutine, M=Methionine, 
N=Asparagine, P=Prollne, Q=Glutamiue, R=Arginine, S=Seriue, 
T=Threonine, V=Vallne, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










IRDLKTKTREDPKENRKTKKEKFVESQVESESSV 
LNDSPFPED/RQ*RATFRQQREEKSPDDLKKKKA 
KAGKLKDKSKPDLESSLESLVFDLRTKKRISEAK 
EELKESKKPK 


3850 


A 


1113 


3975 


PAAAAAAAAAAAAAAGRGPSFTPCFSPSLAVEPS 

RRTRLGSDPAQAMAGNVKKSSGAGGGSGSGGS 

GSGGLIGLMKDAFQPHHHHHHHLSPHPPGTVDK 

KMVEKCWKLMDKVVRLCQNPKLALKNSPPYIL 

DLLPDTYQHLRTILSRYEGKMETLGENEYFRVF 

MENLMKKTKQTISLFKEGKERMYEENSQPRRNL 

TKLSLIFSHMLAELKGIFPSGLFQGDTFR1TKADA 

AEFWRKAFGEKTTVPWKSFRQALHEVHPISSGLE 

AMALKSTIDLTCNDYISVFEFDIFTRLFQPWSSLL 

RNWNSLAVTHPGYMAFLTYDEVKARLQKFIHKP 

GSY1FRLSCTRLGQWAIGYVTADGNILQTIPHNKP 

LFQALIDGFREGFYLFPDGRNQNPDLTGLCEPTP 

QDHIKVTQEQYELYCEMGSTFQLCKICAENDKD 

VKIEPCGHLMCTSCLTSWQESEGQGCPFCRCEIK 

GTEPIVVDPFDPRGSGSLLRQGAEGAPSPNYDDD 

DDERADDTLFMMKELAGAKVERPPSPFSMAPQA 

SLPPVPPRLDLLPQRVCVPSSASALGTASKAASGS 

LHKDKPLPVPPTLRDLPPPPPPDRPYSVGAESRPQ 

RRPLPCTPGDCPSRDKLPPVPSSRLGDSWLPRPIP 

KVPVSAPSSSDPWTGRELTNRHSLPFSLPSQMEP 

RPDVPRLGSTFSLDTSMSMNSSPLVGPECDHPK1 

KPSSSANAIYSLAARPLPVPKLPPGEQCEGEEDTE 

YMTPSSRPLRPLDTSQSSRACDCDQQIDSCTYEA 

MYNIQSQAPSITESSTFGEGNLAAAHANTGPEES 

ENEDDGYDVPKPPVPAVLARRTLSDISNASSS/FG 

LFVLERDP* PQNVTEG SQVPERPPKPFPRRINSER 

KAGSCQQGSGPAASAATANSPQLSSEIENLMSQG 

YSYQDIQKALVIAQNNIEMAKNILREFVS1SSPAH 

VAT 


3851 


A 


2 


2781 


GRVGSMDGAMGPRGLLLCMYLVSLLILQAMPA 

LGSATGRSKSSEKRQA VDTA VDG VFIRSLKVNC . 

KVTSRFAHYVVTSQVVNTANEAREVAFDLE1PK. 

TAFISDFAVTADGNAFIGDIKDKVTAWKQYRKA 

AISGENAGLVRASGRTMEQFTIHLTVWQSKVTF 

QLTYEEVLKRNHMQYEIVDCVKPKQLVHHFEIDV 

DIFEPQGISKLDAQASFLPKELAAQT1KKSFSGKK 

GHVLFRPTVSQQQSCPTCSTSLLNGHFKVTYDVS 

RDKICDLLVANNHFAHITAPQNLTNMNKNVVFV 

IDISGSMRGQKVKQTKEALLKILGDMQPGDYFD 

LVLFGTRVQSWKGSLVQASEANLQAAQDFVRGF 

SLDEATNLNGGLLRGEEILNQVQESLPELSNHAS1 

LIMLTDGDPTEG VTDRSQILKNVRNA IRGRFPL Y 

NLGFGHNVDFNFLEVM SMENNGRAQRI YEDHD 

ATQQLQGFYSQVAKPLLVDVDLQYPQDAVLALT 

QNHHKQYYEGSEIWAGR1ADNKQSSFKADVQA 

HGEGQEFSITCLVDEEEMKKLLRERGHMLENHV 

ERLWAYLTIQELLAKRMKVDREVRANLSSQALR 

MSLDYGFVTPLTSMSIRGMADQDGLKPTIDKPSE 

DSPPLEMLGPRRTFVLSALQPSPTHSSSNTQRLPD 

RVTGVDTDPHF1IHVPQKEDTLCFNINEEPGVILS 

LVQDPNTGFSVNGQLIGNKARSPGQHDGTYFGR 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Acid, 
E°Glutamic Add, ^Phenylalanine, G«G)ycine,H»Histidine, 
I«lsoIcucine, KHLysine, L=Leucioe t M=Methioninc, 
N«Asporagine, ^Proline, Q=G!utamfne, R«Argiaine t S=5erine, 
T=Tnreonine, V=valine, W<=Tryptopnan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
Wpossiblc nucleotide Insertion 










LG1ANPATDFQLEVTPQN1TLNPGFGGPVFSWRD 

QAVLRQDGVWTINKKRNLVVSVDDGGTF\EVV\ 

LHRVWVKGSSWHQDFLGLLMCWDKSIGMSSPGR 

KGCWGQ\FFHPIRFLKVS*HPPPGSDPQKAQMPT 

MWRNPPGLTVT\RGLQKDYSKDPWHGAEVSC 

WFI\HNNGA*I\TDCAYTDYI\VPDIF 


3852 


A 


39 


1735 


TQVAEAGRGEGVVAGAETGRPQSAGMNLELLES 

FGQWPEEADGTLDCISMALTCTFNRWGTLLAV 

GCNDGR1VIW\DF\LTRGIA*NKFSAHIHPVCSLC 

WSRDGHKLVSASTDNTVSQWDVLSGDCDQRFRF 

PSP1UCVQYHPRDQNKVLVCPMKSAPVMLTLSD 

SICHVVLPVDDDSDLNVVASFDRRGEYIYTGNAK 

GKILVLKTDSQDLVASFRVTTGTSNTTAIKS1EFA 

RKGSCFLINTADRIIRVYDGREILTCGRDGEPEPM 

QKLQDLVNRTPWKKCCFSGDGEYIVAGSARQH 

ALYIWEKS1GNLVKILHGTRGELLLDVAWHPVRP 

I1ASISSGWS1WAQNQVENWSAFAPDFKELDEN 

VEYEERESEFDIEDEDKSEPEQTGADAAEDEEVD 

VTSVDPIAAFCSSDEELEDSKALLYLPIAPEVEDP 

EENPYGPPPDAVQTSLMDEGASSEKKRQSSADG 

SQPPKKKPKTTNIELQGVPNDEVHPLLGVKGDG 

KSKKKQAGRPKG SKGKEKDSPFKPKLYKGDRGL 

PLEGSAKGKVQAELSQPLTAGGAISELL 


3853 


A 


45 


2603 


PLLFTCGREVRARDPEKEGT1VVAGLKVQVQPRF 

LW1LCFSMEETQGELTSSCGSKTMANVSLAFRDV 

SIDLSQEEWECLDAVQRDLYKDVMLENYSNLVS 

LDLEYKYITKNLLSEKNVCKIYLSQLQTGEKSKN 

TIHEDTIFRNGLQCKHEFERQERHQMGCVSQMLI 

QKQISHPLHPKIHAREKSYECKECRKAFRQQSYLI 

QHLRIHTGERPYKCMECGKAFCRVGDLRVHHTI 

HAGERPYECKECGKAFRLHYHLTEHQR1HSGVK 

PYECKECGKAFSRVRDLRVHQT1HAGERPYECK 

ECGKAFRLHYQLTEHQRWTGERPYECKVCGKT 

FRVQRHISQHQKIHTGVKPYKCNECGKAFSHGS 

YLVQHQK1HTGEKPYECKECGKSFSFHAELARH 

RPvIHTGEKPYECRECGKAFRLQTELTRHHRTHTG 

EKPYECKJECGKAFICGYQLTLHLRTHTGEIPYEC 

KECGKTFSSRYHLTQHYR1HTGEKPYICNECGKA 

FRLQGELTRHHRJHTCEKPYECKECGKAFfflSNQ 

FISHQRIHTSESTYICKECGKIFSRRYNLTQHFKIH 

TGEKPYICNECGKAFRFQTELTQHHRIHTGEKPY 

KCTECGKAFIRSTHLTQHHRIHTGEKPYECTECG 

KTFSRHYHLTQHHRGHTGEKPY1CNECGNAFICS 

YRLTLHQRIHTGELPYECKECGKTFSRRYHLTQH 

FRLHTGEKPYSCKECGNAFRLQAELTRHHTVHTG 

EKPYKCKECGKAFSVNSELTRHHRIHTGEKPYQC 

KECGKAFIRSDQLTLHQ\KIILVR\NPMHNVKRIR 

WPLENAL*QRICNLRNFLFVTEHVG1PFTSCSQFI 

RNYFVC 


3854 


A 


108 


894 


LQSCWVPGBPWPSVGWLSWLKDLPSCEIHSASLS 

AVLQGPQCSEMLWPKNLTSWDDSSSVSSGISDTI 

DNLSTDD1NTSSSISSYANTPASSRKNLDVQTDAE 

KHSQVERNSLWSGDDVKKSDGGSDSGDCMEPGS 

KWRRNPSDVSDESDKSTSGKKNPVISQTGSWRR 

GMTAQVGITMPRTKASAPAGALKTPGTGKRPGL 
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SEQ ID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino . 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (Alanine C<=Cystelne, D=-Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=Glydne, H=Histidlne, 
Msoleucine, K=Lysine, L^Lcudne, M=Methionine, 
N=Asparagine, P=Prolioe, Q-Glutaminc, R=Arginint, S=Serine, 
T=Threonine, V=Vailne, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop eodon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










SVGPGAPTPAAPPQLARMAWAFSLSAASTPAVSP 
STSPSAVEGSPATILPLASSPPPRTTP'LPLSELTV* 
RPQELVRGRGCLGPGAPTPAAPPQLARMAWAFS 
LSAASTPAVSPSTSPSAVEGSPATILPLASSPPPRT 
TP 


3855 


A 


1 


772 


FRGGDGAPGVLKPGNPLPFPLPPLQYPPPSTLSHS 

DNLAMTSRSTARPNGQPQASK1CQFKLVLLGESA 

VGKSSLVLRFVKGQFHEYQESTIGAAFLTQSVCL 

DDTTVKFEIWDTAGQEBYHSLAPMYYRGAQAAI 

VVYDITNQETFARAKTWVKELQRQASP\SIWGL 

AGNKADLANKRMVEYEEAQAYADDNSLLFMET 

S AKT AMN VNDLFLVA IA * E V AKR VNPQNLG\G\A 

AGRSRGVDLHEQS\QQNKSQCCSN 


3856 


A 


2815 


352 


LGLEAAARPRPGGPAAMQDGNFLLSALQPEAGV 

CSLALPSDLQLDRRGAEGPEAERLRAARVQEQV 

RARLLQLGQQPRHNGAAEPEPEAETARGTSRGQ 

YHTLQAGFSSRSQGLSGDKTSGFRPIAKPAYSPA 

SWSSRSAVDLSCSRRLSSAHNGGSAFGAAGYGG 

AQPTPPMPTRPVSFHERGGVGSRADYDTLSLRSL 

RLGPGGLDDRYSLVSEQLEPAATSTYRAFAYER 

QASSSSSRAGGLDWPEATEVSPSRTIRAPAVRTL 

QRFQSSHRSRGVGGAVPGAVLEPVARAPSVRSLS 

LSLADSGHLPDVHGFNSYGSHRTLQRLSSGFDDI 

DLPSAVKYLMASDPNLQVLGAAY1QHKCYSDAA 

AKKQARSLQAVPRLVKLFNHANQEVQRHATGA 

MRNLIYDNADNKLALVEENGIFELLRTLREQDDE 

LRKNVTGILWNLSSSDHLKDRLAKKTPLE\QLT\D 

LGV*APLSGAGGPP\LIQQNASEAEIFYNATGFPR 

NLSSASQATRQKMRECHGLVDALVTSINHALDA 

GKCEDKSVENAVCVLRNLSYRLYDEMPPSALQR 

LEGRGRRDLAGAPPGEVVGCFTPQSRRLRELPLA 

ADALTFAEVSKDPKGLEWLWSPQIVGLYNRLLQ 

RCELNRHTTEAAAGALQNITGG\DPRGPGGLSRL 

ALEQERILNPLLDRVRTADHHQLRSLTGLIRNLS 

RNARNKDEMSTKVV\SHL1\EKLPGSVGEKSPPAE 

\rXV\NI\IAVFNNLGWLASPI/ALARDLLYFDGLRK 

LffEKKKRDSPDSEKSSRAASSLLANLWQYNKLH 

RDFRAKGYRKEDFLGP 


3857 


A 


1034 


204 


VAVTLLSQLPSAIQRTAAWEMRAPLTFRVPLALD 

LIKPEHCTVNVDNSLSIPVIAAELVVRKPSEKGM 

QQKKKTKDLGFRAGKESKTEWRK*GLQDMASQ 

MFALPLK*PVTAAFHDSSMPSSLLQIEMEQLFLE 

ARLQ/PDSKSEARRNQCDSMLLRNQQLCSTCQE 

MKMVQPRTMKIPDDPKASFENCMSYRMSLHQP 

KFQTTPEPFHDDIPTENIHLQNL/PELGPRTAVFHG 

LLTEA YKTLKERQRS SLPRKEPIGKTTEA VSGRSS 

SPPRLPERK 


38S8 


A 


203 


3469 


SHQEffiQNSAMAPRKRGGRGISFIFCCFRNNDHPE 

1TYRLRNDSNFALQTMEPALPMPPVEELDVMFSE 

LVDELDLTDKHREAMFALPAEKKWQIYCSKKK 

DQEENKGATSWPEFYIDQLNSMAARKSLLALEK 

EEEEERSKTIESLKTALRTKPMRFVTRFIDLDGLS 

CILNFLKTMDYETSESR1HTSLIGCIKALMNNSQG 

RAHVLAHSESINV1AQSLSTENIKTKVAVLEILGA 

VCLVPGGHKKVLQAMLHYQKYASERTRFQTLIN 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanloe OCysteine, D=Aspartlc Acid, 
EeGlotamic Acid, ^Phenylalanine, G=Glycine, H^Histidine, 
Msoleucine, K°Lysine, L=Leucine, M=Methiooine, 
N=Asparagine, P-Proline, Q°Glotamine, R=Arginine, S=Serine, 
T=Threonine, V=Vaiioe, W=Tryptophao, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide Insertion 










DLDKSTGRYRDE V SLKTAJMSFIN A VLSQG AG VE 

SLDFRLHLRYBFLMLGIHPVMDKLRKHENSTLD 

RHLDFFEMLRNEDELEFAKRFELVHIDTKSATQM 

FELTRKRLTHSEAYPHFMSELHHCLQMPYKRSGN 

TVQYWLLLDRDQQIVIQNDKGQDPDSTPLENFNI 

KNVVRMLVNENEVKQWKEQAEKMRKEHNELQ 

QKLEKKERECDAKTQEKEEMMQTLNKMKEKLE 

KETTEHKQVKQQVADLTAQLHELSRRAVCASff 

GGPSPGAPGGPFPSSVPGSLLPPPPPPPLPGGMLPP 

PPPPLPPGGPPPPPGPPPLGAIMPPPGAPMGLALK 

KKSIPQPTNALKSFNWSKLPENKLEGTVWTEIDD 

TKVFKILDLEDLERTFSAYQRQQDFFVNSNSKQK 

EADAIDDTLSSKLKVKELSVIDGRRAQNCNILLS 

RLKLSNDEIKRAILTMDEQEDLPKDMLEQLLKFV 

PEKSDIDLLEEHKHELDRMAKAORFLFEMSRINH 

YQQRLQSLYFKKKFAERVAEVKPKVEAIRSGSEE 

VFRSGALKQLLEWLAFGNYMNKGQRGNAYGF 

KISSLNKIADTKSSIDKNITLLHYLIT1VENKYPSV 

LNLNEELRDIPQAAKVNMTELDKEISTLRSGLKA 

VETELEYQKSQPPQPGDKFVSWSQF1TVASFSFS 

DVEDLLAEAKDLFTKAVKHFGEEAGKIQPDEFF 

GIFDQFLQAVSEAKQENENMRKKKEEEERRARM 

EAQLKEQRERERKMRKAKENSEESGEFDDLVSA 

LRSGEVFDKDLSKLKRNRKRlTNQMTDSSREPvPI 

TKLNF 


3859 


A 


1279 


141 


RVEHLSEFLVDIKPSLTFDV1PLLDPYGPAGSDPS 

LEFLVVSEETYRGGMAINRFRLENDLEELALYQI 

QLLKDLRHTENEEDKVSSSSFRQRMLGNLLRPPY 

ERPELPTCLYVIGLTGISGSGKSSIAQRLKGLGAF 

VIDSDHLGHRAYAPGGPAYQPVVEAFGTDDLHK 

DGIINRKVLGSRVFGNKKQLKlLTDIMWPnAKLA 

REEMDRAVAEGKRVCVIDAAVLLEAGWQNLVH 

EVWTAVIPETEAVRRIVERDGLSEAAAQSRLQSQ 

MSGQQLVEQSHVVLS7ACGSRISPNARWRKPGPS 

CRSAFPRLIRPSTEKFSVGPDWLLELTSDPVVRRN 

GGLDAHPGSGPEVQAILCRTWPGLVDTGSLPNTL 

VFGQH 


3860 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTBDLVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDVVEALSEEHMEADGHAAVVFGTWDnSRS 

GEKffVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

fflTDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRA SVWV 

FCTISGLITLLPDGTIHGINHSFALTLFGYGKTELL 

GKN1TFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINWLA 

GGHWPRDEIRKLMESQDIFTGTQTEL1AGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEPVAIESPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino ' 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCystelne, D=Aspartic Acid, 
E"Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histldinc, 
l°Isoleucine, K=Lyslne, L^Leucine, M=Metbiouine, 
N=Asparagine, paProline, 0=Glutamioe, R=Arginine, S=Serine, 
T a Threonine, V=Valine, W"Tryptopban, Y^Tyrosine, 
X=Unknown, *=Stop codon, /"possible nucleotide deletion, 
\ppossible nucleotide insertion 










EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

TAVDKEKNKEVWKFIKKEKVLEDCWIEDPKLG 

KVTLEIAJLSRVEHANilKVLDlFENQGFFQLVME 

KHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAG\Q 

SRLVSAVGYLRLKDIIHRDIKDENIV1AEDFT1KLI 

DFG S AA YLERGKLFYTFCGTIE YC APE VLMGNP Y 

RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEEVFRVNKPESG VLSAAS 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRLLTS 


3861 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQN1CTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTEILVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDWEALSEEHMEADGHAAVVFGTVVDnSRS 

GEKIPVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV . 

FCT1SGL1TLLPDGT1HGINHSFALTLFGYGKTELL 

GKN1TFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINVVLA 

GGHWPRDEIRKLMESQDIFTGTQTELIAGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEPVAffiSPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 

EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACY ALATDLPGGLEA VEAQE VDVNSFS WNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQRE1QEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

TAVDKEKNKEVWKFIKKEKVLEDCWEEDPKLG 

KVTLEIAILSRVEHANIIKVLDIFENQGFFQLVME 

KHGSGLDLFAFIDRHPRLDEPLASY1FRQVRAG\Q 

SRLVSAVGYLRLKDIIHRDIKDENIVLAEDFTIKLI 

DFGSAAYLERGKLFYTFCGTBBYCAPEVLMGNPY 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of. 
peptide 
sequence 


Amino acid sequence (A<°Alanine OCysteine, D=Aspartic Add, 
&=Glutamic Acid, F=Pbenylalanine, G<*Glycine, H=Histidine, 
l=lsoleucine, K=Lyslne, L^Leudne, M°Metbionlnc, 
N-Asparagine, P=Proline, Q=Glutamine, R=Argioine, S=Serine, 
T=Threonlne, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=llnkno\vn, *=Stop codon, /"possible nucleotide deletion, 
V=possible nucleotide insertion 










RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEEVFRVNKPESGVLSAAS 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRLLTS 


3862 


A 


399 


2069 


TMDRSKRNSIAGFPPRVENRLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRV Kl A YDIA VGLS YLHFKG IFHRDLTSKN C 

LIKRDENGYSAWADFGLAEKIPDVSMGSEKLA 

VVGSPFWMAPEVLRDEPYNEKADVFSYGIILCEII 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSF VEIGKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDKIP 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

RPRDG AARTPK VNPFS ARQDLMG GKIKFFDLPSK 

SV1SLVFDLDAPGPGTMPLADWQEPLAPP1RRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKE1PPFRASALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3863 


A 


399 


2069 


TMDRSKRNSIAGFPPRVE\RLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKJGSG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGIFHRDLTSKNC 

LIKRDENGYSAWADFGLAEKIPDVSMGSEKLA 

VVGSPFWMAPEVLRDEPYNEKADVFSYG11LCEII 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEELSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDK1P 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEIPPFRASALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3864 


A 


3 


911 


SWNMDSDSCAAAFHPEEYSPSCKRRRTVEDFNK 

FCTFVLAYAGYIPYPKEELPLRSSPSPANSTAGTI 

DSDGWDAGFSDIASSVPLPVSDRCFSHLQPTLLQ 

RAKPSNFLLDRKKTDKLKKKKKRXRRDSDAPGK 

EG YRGGLLKLE AADPYVETPTSPTLQDIPQAPS D 

PCSGWDSDTPSSGSCATVSPDQVKEIKTEGKRTI 

VR/QEAQLMAPvNDGNFSSLLESIFPS\DDDSWDLV 

TCFCMKPF A GRPMIECNE CHTWIHLS CAKIRKSN 

VPEVFVCQKCRDSKFDIRRSNRSRTGSRKLFLD 


3865 . 


A 


3 


3573 


QERLRSRSRPDRAAREAGSARGRQPKRTERVEQ 

FLT1ARRRGRRSMPVSLEDSGEFTSCPATDAETAS 

EGSVESASETRSGPQSASTAVKERPASSEKVKGG 

DDHDDTSDSDSDGLTLKELQNRLRRKREQEPTE 

RPLKGIQSRLRKKRREEGPAETVGSEASDTVEGV 

LPSKQEPENDQGWSQAGKDDRESKLEGKAAQD 

IKDEEPGDLGRPKPECEGYDPNALYCICRQPHNN 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino ' 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acidj ^Phenylalanine, G=Glycine, H=Histidine, 
l-lsoleucine, K<*Lysine, L=Leutine, M=M« thionine, 
N=Asparaginc P=ProIlne, Q=Clutnmine, R=Arginine, S=Serine, 
T=Thrtonine, V=Valine, W=Tryptopnan, Y^Ty rosine, 
X=Unknown, *=Stop codon,A=possible nucleotide deletion, 
\=possible nucleotide insertion 










RFMICCDRCEEWFHGDCVGISEARGRLLERNGE 

DYICPNCTILQVQDETHSETADQQEAKWRPGDA 

DGTDCTS1GTIEQKSSEDQGIKGRIEKAANPSGKK ' 

KLKIFQPGPGPVPTQLPVLWQVLEIAVSRSISAFT 

LLHCISCKVIEAPGASKCIGPGCCHVAQPDSVYCS 

1TOCIIJCHAAATMKFLSSGKEQKPKPKEKMKMK 

PEKPSLPKCGAQAGIKISSVHKRPAPEKKETTVK 

KAVVVPARSEALGKEAACESSTPSWASDHNYNA 

VKPEKTAAPSPSLLYKSTKEDRRSEEKAAATAAS 

KKTAPPG STVGKQPAPRNLVPKKSSFANV A AAT 

PAKKPPSGFKGTIPKRPWLSATPSSGASAARQAG 

PAPAAATAASKKFPGSAALVGAVRKPWPSYPM 

ASPAPGRLGAMSAAPSQPNSQIRQNIRRSLKE1L 

WK/RFLFFILFRVNDSDDLIMTENEVGKIALHIEK 

EMFNLFQVTDN/RAYKSKYRSIMFNLKDPKNQG 

LFHRVLREEISLAKLVRLKPEELVSKELSTWKER 

PARSVMESRTKLHNESKKTAPRQEABPDLEDSPP 

VSDSEEQQESARAVPEKSTAPLLDVFSSMLKDTT 

SQHRAHLFDLNCKICTGQVPSAEDEPAPKKQKLS 

ASVKKEDLKSKHDSSAPDPAPDSADEVMPEAVP 

EVASEPGLESASHPNVDRTYFPGPPGDGHPEPSPL 

EDLSPCPASCGSGVVTTVTVSGRDPRTAPSSSCT 

AVASAASRPDSTHMVEARQDVPKPVLTSVMVPK 

SILAKPSSSPDPRYLSVPPSPNISTSESRSPPEGDTT 

LFLSRLSTIWKGFINMQSVAKFVTKAYPVSGCFD 

YLSEDLPDTIHIGGRIAPKTVWDYVGKLKSSVSK 

ELCLIRFHPATEEEEVAY1SLYSYFSSRGRFGVVA 

NNNRHVKDL YLIPLS AQDPVPSKLLPFEGPGKRR 

LSGWR 


3866 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRILAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITVVLPHSSCELLYLGTESGNVFVVQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLVVIWDLQGSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCKAITRILWLTTRQ 

G\LPFTIFQGGMPRASYGDRHCISVIHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALWLAEEEL 

WIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLKLWERI1AAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVTLTDTDPNENLS AQGEDEWPPLRKVG SF 

DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAVVTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEGSAKAERPGLQNMELAPV 

QRKMEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 

QAKE1QLMHRAPWGELVLDGHSVPLPEELEVAH 

DLSKSPDMQGSHQLLWSEEQFKVFTLPKVSAK 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine C=Cys teine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G-Glycine, H°Histidine, 
i»Isoleudne, K=Lysine, L=Leucine, M^Metbionine, 
N°Asparagine, P^Proline, Q=€lutaniine, R°Arginine, S^Serine, 
1=1 nreonme, V^vaiine, w»iryptopnan, Y^iyroslne, 
X=Unknown, *«Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










LKLKLTALEGSRVRRVSVAHFGSRRAEDYGEHH 

1j\VLTNLGDIQVVSLPLLKPQVRYSCIRREDVSGI 

ASCVFTKYGQGFYLISPSEFERFSLSTKGNLVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 

GEEKQPGLVMERALLSDERAATGWHIEPPWGA 

ASAMAEQSEWLSVQAAR 


3867 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRILAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITVVLPHSSCELLYLGTESGNVFVVQ 

LPAFRALEDRT1SSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLWIWDLQOSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCKAITRILWLTTRQ 

G\LPFT1FQGGMPRASYGDRHCISVIHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALWLAEEEL 

VVIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLKLWERDAAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAVVTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEGSAKAERPGLQNMELAPV 

QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 

QAKEIQLMHRAPVVGILVLDGHSVPLPEPLEVAH 

DLSKSPDMQGSHQLLWSEEQFKVFTLPKVSAK 

LKLKLTALEGSRVRRVSVAHFGSRRAEDYGEHH 

LAVLTNLGDIQVVSLPLLKPQVRYSCIRREDVSGI 

ASCVFTKYGQGFYLISPSEFERFSLSTKG\LVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 

GEEKQPGLVMERALLSDERAATGWHIEPPWGA 

ASAMAEQSEWLSVQAAR 


3868 


A 


1 


2497 


GDSGGPLVCEEPSGRFFLAGIVSWGIGCAEARRP 

G VY ARVTRLRD WILEATTKA SMPLA PTMAPAPA 

APSTAWPTSPESPVVSTPTKSMQALSTVPLDWVT 

VPKLQECGARPAMEKPTRWGGFGAASGEVPW 

QVSLKEGSRHFCGATVVGDRWLLSAAHCFNHT 

KVEQVRAHLGTASLLGLGGSPVKIGLRRWLHP 

LYNPGILDFDLAVLELASPLAFNKYIQPVCLPLAI 

QKFPVGRKCM1SGWGNTQEGNATKPELLQKASV 

GI1DQKTCSVLYNFSLTDRM1CAGFLEGKVDSCQ 

VSGIKALYESELADARRVLDETARERARLQIEIG 

KLRAELDEVNKSAKKREGELTVAQGRVKDLESL 

FHRSEVELAAALSDKRGLESDVAELRAQLAKAE 

DGHAVAKKQLEKETLMRVDLENRCQSLQEELDF 

RKSVFEEEVRETRRRHERRLVEVDSSRQQEYDFK 

MAQALEELRSQHDEQVRLYKLELEQTYQAKLDS 

AKLSSDQNDKAASAAREELKEARMRLESLSYQL 

SGLQKQ A S AAEDRIRELEE AMAGERDKFRKMLD 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino • 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
seqaence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartk Acid, 
E=Glutamic Acid, F=Phenylalanine, OGIyclne, HHHistidine, 
I=lsoleudne, K=Lysloe, L=Leucioe, M=Methionine, 
N-Asparagine, P=Proline, Q^GIutamine, R°Argtnine, S=-Serine, 
T-Threoninc, V°Valine, W°Tryptophan, Y=Tyroslne, 
X=llnknown, *=Stop codoo, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










AKEQEMTEMRDVMQQQLAEYQELLDVKLALD 

MEINA YRKLLEGEEERLKLSPSPS SRVTV SRATS S 

SSGSLSATGRLGRSKRKR\WRWRSPW\QRPKRPG 

HGHGWQRWLPPGPAGLGLGQRNHIEEIDLEGKFV 

QLKNNSDKDQSLGNWRJKRQVLEGEE1AYKFTP 

KYILRAGQMVTVWAAGAGVAHSPPSTLVWKGQ 

SSWGTGESFRTVLVNADGEEVAMRTVKKSSVM 

RENENGEEEEEEAEFGEEDLFHQQGDPRTTSRGC 

YVM 


3869 


A 


1 


1942 


RYRAGIPGDGRKDYIRLTRPGLTLPGRAMFARGS 

RRRRSGRAPPEAEDPDRGQPCNSCREQCPGFLLH 

GWRKICQHCKCPREEHAVHAVPVDLER1MCRLIS 

DFQRHSISDDDSGCASEEYAWVPPGLKPEQVYQ 

FFSCLPEDKVPYVNSPGEKYRIKQLLHQLPPHDS 

EAQYCTAL\EE\EEKKELRAFSQQRKRENLG/RLG 

IVRIFPVTTRGARCEECGKQIGGGDIAVFXASRASL 

GLLLGQPSCFWCTTCQELLVDLIYFYHVGKVYC 

GRHHAECLRPRCQACDEIIFSPECTEAEGRHWHM 

DHFCCFECEASLGGQRYVMRQSRPHCCACYEAR 

HAEYCDGCGEHIGLDQGQMAYEGQHWHASDRC 

FCCSRCGRALLGRPFLPRRGLIFCSRACSLGSEPT 

APGPSRRSWSAGPVTAPLAASTASFSAVKGASET 

TTKGTSTELAPATGPEEPSRFLRGAPHRHSMPEL 

GLRSVPEPPPESPGQPNLRPDDSAFGRQSTPRVSF 

RDPLVSEGGPRRTLSAPPAQRRRPRSPPPRAPSRR 

RHHHHNHHHHHNRHPSRRRH YQCDAGSGSDSE 

SCSSSPSSSSSESSEDDGFFLGERIPLPPHLCRPMP 

AQDTAMETFNSPSLSLPRDSRAGMPRQARDKNC 

IVA 


3870 


A 


2 


3485 


FVWRVFYVHASCMPPRARSWEGAHAPVGMHV 

AEAHACSSQQQQMPPAQFWMLEWLLHLCAFLS 

TPSFPHWCCCSNPHGSIADKPEEIVPASKPSRAAE 

NMAVEPRVATIKQRPSSRCFPAGSDMNSVYERQ 

GIAVMTPTVPGSPKAPFLGIPRGTMRRQKSIDSRI 

FLSG1TEEERQFLAPPMLKFTRSLSMPDTSEDIPPP 

PQSVPPSPPPPSPTTYNCPKSPTPRVYGnKPAFNQ 

NSAAKVSPATRSDTVATM1VIREKGMYFRRELDR 

YSLDSEDL YSRN A GPQANFRNKRGQMPENP YSE 

VGKIASKAVYVPAKPARRKGMLVKQSNVEDSPE 

KTCSIPIPTIIVKEPSTSSSGKSSQGSSME1DPQAPE 

PPSQLRPDESLTVSSPFAAAIAGAVRDREKRLEA 

RRNSPAFLSADLGDEHVGLGPPAPRTRPSMFPEE 

GDFADEDSAEQLSSPMPSATPREPENHFVGGAEA 

SAPGEAGRPLNSTSKAQGPESSPAVPSASSGTAG 

PGNYVHPLTGRLLDPSSPLALALSARDRAMKES 

QQGPKGEAPKADLNKPLYIDTKMRPSLDAGFPT 

VTRQNTRGPLRRQETENKYETDLGRDRKGDDK 

KNMLDDIMDTSQQKSAGLLMVHTVDATKLDNA 

LQEEDEKAEVEMKPDSSPSEVPEGVSETEGALQI 

S AAPEPTTVPGRTI VAVG SMEEAVILPFRIPPPPLA 

SVDLDEDFIFTEPLPPPLEFANSFDIPDDRAASVPA 

LSDLVKQKKSDTPQSPSLNSSQPTNSADSKKPAS 

LSNCLPASFLPPPESFDAVADSGIEEVDSRSSSDH 

HLETTSTISTVSSISTLSSEGGENVDTCTVYADGQ 

AFMVDKPPVPPKPKMKPIIHKSNALYQDALVEE 
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$EQU> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=Glutamlc Acid, F=Pbenylalanlne, G=Glyclne, HNHisfidine, 
I=Isoleuclne, K=Lyslne, L/=Leudne, M=Methlonlne, . 
N=Asparagine, P=Proline, Q=Glutamine, R°Arginlne, S=Serlne, 
T=Threonine, V=Vallne, W=Tryptopban, Y=Tyrosine, • 
X=Unknown, *<-Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DVDSFVBPPPAPPPPPGSAQPGMAKVLQPRTSKL 

WGDVTEIKSPILSGPKANVISELNSILQQMNREKL 

AKPGEGLDSPMGAKSASLAPRSPE1MSTISGTRST 

TVTFTVRPGTSQPITLQSRPPDYESRTSGTRRAPS 

PWSPTEMNKETLPAPLSAATASPSPALSDVFSLP 

SQPPSGDLFGLNPAGRSRSPSPSILQQPISNKPFTT 

KPVHLWTKPDVADWLESLNLGEHKEAFMDNEI 

DGSHLPNLQKEDLIDLGVTRVGHRMNIERALKQ 

LLDR 


3871 


A 


35 


1171 


VESRSA WHEGEDQIDRLDFIRNQMNLLTLDVKK 

KIKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FHPNPDVLKIYKSELNKHIEDGMGRNLADRCTD 

EVNALVLQTQQEI1ENLKPLLPAGIQDKLHTLIPC 

KKFDLSYNLNYHKLCSDFQEDIVFRFSLGWSSLV 

HRFLGPRNAQRVLLGLSEPIFQLPRSLASTPTAPT 

TPATPDNASQEELMJTLVTGLASVTSRTSMGIIIV 

GGVIWKT1GWKLLSVSLTMYGALYLYERLSWTT 

HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 

VKQQIATTFARLCQQVDITQKQLEEEIARLPKEID 

QLEKIQNNSKLLRNKAVQLENELENFTKQFLPSS 

NEES 


3872 


A 


35 


1171 


VESRSA WHEGEDQIDRLDFIRNQMNLLTLDVKK 

KIKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FHPNPDVLKIYKSELNKHIEDGMGRNLADRCTD 

EVNALVLQTQQEIIENLKPLLPAGIQDKLHTLIPC 

KKFDLSYNLNYHKLCSDFQEDrVFRFSLGWSSLV 

HRFLGPRNAQRVLLGLSEP1FQLPRSLASTPTAPT 

TPATPDNASQEELMITLVTGLASVTSRTSMGIIIV 

GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 

HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 

VKQQIATTFARLCQQVDITQKQLEEEIARLPKEID 

QLEKIQNNSKLLRNKAVQLENELENFTKQFLPSS 

NEES 


3873 


A 


2944 


2089 


PVCTALTPGRMTDDKDVLRD V WFGRIPTCFTLY 

QDEITEREAEPYYLLLPRVSYLTLVTDKVKKHFQ 

KVMRQEDISEIWFEYEGTPLKWHYPIGLLFDLLA 

SSSAIJWMTVHFKSFPEKDLLHCPSKDAIEAHF 

MSCMKEADALKHKSQVINEMQKKDHKQLWMG 

LQNDRFDQFWAINRKLMEYPAEENGFRYIPFRIY 

QTTTERPFIQKLFRPVAADGQLHTLGDLLKEVCP 

S AIDPEDGEKKNQVMIHGIEPMLETPLQ WLSEHL 

SYPDNFLfflSIIPQPTD 


3874 


A 


776 


366 


QARGAPSSPMCPLPLAAAAVAAPRAPLRLLNRG 
LAAAMSTAQSLKSVDYEVFGRVQGVCFRMYTE 
DEARKIG WG WVKNTSKGTVTGQVQGPEDKVN 
SMKSWLSKVGSPSSRIDRTNFSNEKTISKLEYSNF 
SIRY i 


3875 


A 


1081 


182 


SLSSCQTDPRPMSAPLDAALHALQEEQARLKMR 

LWDLQQLRKELGDSPKDKVPFSVPKIPLVFRGHT 

QQDPEVPKSLVSNLRIHCPLLAGSALITFDDPKVA 

EQVLQQKEHTINMEECRLRVQVQPLELPMVTTIQ 

VMVSSQLSGRRVLVTGFPASLRLSEEELLDKLEIF 

FGKTRNGGGDVDVRELLPGSVMLGFARDGVAQ 

RLCQ1GQFTVPLGGQQVPLRVSPYVNGEIQKAEI 

RSQPVPRSVLVLNIPDILDGPELHDVLEIHFQKPT 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino * 

lw 11101 UIIIIMV 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Atanine OCysteine, 0=Aspartic Add, 
&=Glutamic Acid, ^Phenylalanine, G=Glycine, H°Histidine, 
l^Isoleuclne, KHLysine, LHLcucinc, M=Mcthionine, 
N°Asparagine, P^Prollne, Q=*Glutamine, R^Arginine, Serine, 
T^Tnreonlnet V° valine, w— i rypiopnan, tyrosine, 
X=Unknown, *°Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










RGGGEVEALTVVPQGQQGLAVFTSESG 


3876 


A 


26 


431 


RMMKCPQALLAlr WLLLSW VbbliUKVVQarLaL 
WHEGDTVTLNCSYEVTNFRSLLWYKQEKKAPT 
FLFMLTSSGEEKKSGRLSSDLDKKELSSILNrrAtQ 
TGDSAIYLCAVEAQCSLVTCSLYSNSTAEALQL 


3877 


A 


3. 


1291 


KAFRLLAERGAAAAMLWSGCRRFGARLGCLPG 

GLRVLVQTGHRSLTSCIDPSMGLNEEQKEFQKV 

AFDFAAREMAPNMAEWDQKELFPVDVMRKAA 

QLGFGGVYIQTDVGGSGLSRLDTSVIFEALATGC 

TSTTAYIS1HNMCAWMIDSFGNEEQRHKFCPPLC 

TMEKFASYCLTEPGSGSDAASLLTSAKKQGDHY1 

LNGSKAFISGAGESDIYVVMCRTGGPGPKGISCIV 

VEKGTPGLSFGKKEKKVGWNSQPTRAVIFEDCA 

VPVANRIGSEGQGFLIAVRGLNGGRINIASCSLGA 

AHASVILTRDHLNVRKQFGEPLASNQYLQFTLA 

DMATRLVAARLMVRNAAVALQEERKDAVALCS 

MAKLFATDECFA1CNQALQMHGGYGYLKDYAV 

QQYVRDSRVHQILEGSNEVMRILISRSLLQE 


3878 


A 


10 


1014 


LPGSTISSSGCQAPGRADSSGGARNSRRGDSRPG 

SCNRQAVAPPCPSPGPQSRHWIHRGTAPQAGETR 

TLGRGSSAPNACSASVTPCCPSSPPS*SCL*PTRRS 

PQNSSSTEVYRGFWQHGLPST* *PFSS*QWPGQH 

TQGCSKLLGKQTTHLPCSTWPA**PSPSCLTRFR* 

W*PSLMCLWASSCSVCV*SPSGSCRH*LWGTHST 

SRTC*ARRSSALPTGLCTDDTSWASSSKARPCAL 

QRPSSLSSLSPCLTC*W*LSSSSPMSARSPAGAET 

GSWATGSPRLTQWKSSRLTSTSHSARSAWKPSA 

TESTPSWPRFSSWTSGEDPASPAPAI 


3879 


A 


200 


699 


LLLTGYIQTLQNQQLSGNQQEMQAVDNLTSAPG 

NTSLCTRDYKITQVLFPLLYTVLFFVGLITNGLA 

MRIFFQIRSKSNFI1FLKNTVISDLLMILTFPFKILS 

DAKLGTGPLRTFVCQVTSVIFYKlNTiISISFLGLIT 

IDRYQKTTRPFKTSNPKNLLGAKILK 


3880 


A 


26 


169 


QPETDTMVHLTPEEKSAVTALWGKVNVDEDAG 
DDLCQILVDRPRLRI 


3881 


A 


37 


1100 


TPLFDFWPGFVLSWLQPLSASLRARRAASGPPAC 

RJMPTTVDDVLEHGGEFHFFQKQMFFLLALLSAT 

FAPIYVGIVFLGFTPDHRCRSPGVAELSLRCGWSP 

AEELNYTVPGPGPAGEASPRQCRRYEVDWNQST 

FDCVDPLASLDTNRSRLPLGPCRDGWVYETPGSS 

IVTEFNLVCANSWMLDLFQSSVNVGFFIGSMSIG 

Y1ADRFGRKLCLLTTVLINAAAGVLMAISPTYTW 

MLIFRLIQGLVSKAGWLIGYILITEFVGRRYRRTV 

GIFYQVAYTVGLLVLAGVAYALPHWRWLQFTV 

ALPNFFFLLYYWCBPESPRWLISQNKNAEAMRUK 

HIAKKNGKSLPASL 


3882 


A 


573 


1620 


KSKCRFPEGLSEGFGPMRKEALSSGSVQEAEAM 

LDEPQEQAEGSLTVYVISEHSSLLPQDMMSY1GP 

KRTAVVRGIMHREAFNIIGRRJVQVAQAMSLTED 

VLAAALADHLPEDKWSAEKRRPLKSSLGYEITFS 

LLNPDPKSHDVYWDffiGAVRRYVQPFLNALGAA 

uNr o VUbyiLY Y AMXAj V INrKrDbASoo Y YLDMH 

SLPHVINPVESRLGSSAASLYPVLNFLLYVPELAH 

SPLY1QDKDGAPVATNAFHSPRWGGDV1VYNVDS 

KTYNASVLPVRVE\ODM\aiVIvffiVFLAQLRLLFGI 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

nrirl rMifiii* of 

olIU I UIUUC \Jl 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to lost amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E-Glutamic Acid, ^Phenylalanine, G^GIycine, H°Histidine, 
l=Isoleucine, K s Lysine, L^Leucine, M=Methionioe, 
N=Asparagine, P=Proline, Q=*Glutamine, R~Argininc, S-Serine, 
T=Thxeonlne, V«Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, **=Stop codon, /= possible nucleotide deletion, 
V 3 possible nucleotide insertion 










AQPQLPPKCLLSGPTSEGLMTWELDRLLWARSV 
ENLATATTTLTSLA 


3883 


A 


2369 


844 


RIHREEDFQFILKGIARLLSNPLLQTYLPNSTKKIQ 

FHQELLVLFWKLCDFNKVGQPRGALQGDGEQLP 

Q*PGGRDSVRLRGVGQSCPSLELSPLGPSPHP*KF 

LFFVLKSSDVLDILVPILFFLNDARADQSRVGLM 

HIGVFBLLLLSGECNFGVRLNKPYSIRVPMDffVF 

TGTHADLLIVWFHK1ITSGHQRLQPLFDCLLTIW 

NVSPYLKSLSMVTANKLLHLLEAFSTTWFLFSAA 

QNHHLVFFLLEVFNNIIQYQFDGNSNLVYAIIRKR 

SEFHQLANLPTDPPTIHKALQRRRRTPEPLSRTGS 

QGGAPPWRAPAPLPLQSQAPSRPVWWLLQALTS 

♦PRSPRCQRMAPCGPWNLSPSRAWRMAARLRGS 

PARHGGSSGDRP/HSSASGQWSPTPEWVLSWKS 

KLPLQTIMRLLQVLVPQVEKICIDKGLTDESEILR 

FLQHGTLVGLLPVPHPILIRKYQANSGTAMWFRT 

YMWGVIYLRNVDPPVWYDTDVKLFEIQRV 


3884 


A 


1 


804 


NGPRAPFSQEGQSTGPPPL1PRLGQHGAQGRIPPL 

NPGQGPGPNKDDSRGPPNHHMGPMSERRHEQSG 

GPEHGPERGPLRGGQDCRGPPDRRGPHPDFPDDF 

SRPDDFHPDKRFGHRLREFEGRGGPLPQEEKWR 

RGGPGPPFPPDHREFSEGDGRGAARGPPGAWEG 

RRPGG*TFPPGSRGPTFS/SGAEEESFRRGAPPRHE 

GRAPPRGRDGFPGPEDFGPEENFDASEEAARGRD 

LRGRGRGTPRGERVTKDTWSGRIGCRIHWL 


388S 


A 


3 


996 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 

TEKRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGSVMG 

SVVKSEASSSPPWTSSSHSRAPCQAGDLRDMIS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3886 


A 


773 


317 


QCTQKAAEGYTQFYYVDVLDGKLACVNKCTKG 
TKSQMNCNLGTCQLQRSGPRCLCPNTNTHWYW 
GETCEFNIAKSLVYGIVGAVMAVLLLALIILIILFS 
LSQ\RKRHRPESEGEADFGLENATNNFG\PTLETV 
DSGTELHIQVRPEMVASTV 


3887 


A 


3 


466 


VDFRVKTLLVDNKCFVLQLWDTAGQERYHSMT 

RQLLRKADGWLMYDITSQESFAHVRYWLDCL 

QDAGSDGVVILLLGNKMDCEEERQVSVEAGQQL 

AQELGVYFGECSAALGHNILEPWNLARSLRMQ 

EEGLKDSLVKVAPKRPPKRFGCCS 


3888 


A 


3412 


3144 


QNIDITNFSSSWNDGLAFCALLHTYLPAHIPYQEL 

NSQDKRRNFMLAFQAAESVGEKSTLDINEMVRT 

ERPDWQNVMLYVTAIYKYFET 


3889 


A 


1 


1160 


LVVTAITAILAFPNEYTRMSTSEL1SELFNDCGLL 

DSSKLCDYENRFNTSKGGELPDRPAGVGVYSAM 

WQLALTLILKJV1TTFTFGMKIPSGLFIPSMAVGAJ 

AGRLLGVGMEQLAYYHQEWTVFNSWCSQGAD 

CITPGLYAMVGAAACLGGVTRMTVSLWIMFEL 

TGGLEY1VPLMAAAMTSKWVADALGREGIYDA 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino ' 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A e Alaoioe OCysteine, D=Aspartic Acid, 
E^GIutamic Acid, ^Phenylalanine, Glycine, H»HlstJdine, 
Islsoleudne, K«Lysine, ^Leucine, M«Mettaionine, 
N=Asparagine, P=Pro!ine, Q=Glutamioe, R^Arglninc, S=Strine, 
T=Tbreonloe, V«Valinet W=Tryptophan, Y=Tyrosine, 
X»Unknown, *«=*Stop codon, /"possible nudeotide deletion, 
^possible nudeotide insertion 










HIRLNGYPFLEAKEEFAHKTLAMDVMKPRRNDP 

LLTVLTQDSMTVEDVETIISETTYSGFPVVVSRES 

QRLVGFVLRRDL1IS1ENARKKQDGWSTSIIYFTE 

HSPPLPPYTPPTLKLRhnLDLSPFTVTDLTPMEIVV 

DIFRKLGLRQCLVTHNGRLLGHIKKDVLKHIAQ 

MANQDPDSILFN 


3890 


A 


1 


387 


SWCWTGIFVLGTTNLRLEGSWYRSLWGPGFNTT 
TATLGFGAPQAPVGDVALNQPDMCVYRRGRKK 
RVPYTKLQLKELENEYAINKFINKDKRRJUSAAT 
NLSERQVT3WFQNRRVKDKKTVSKLKDTVS 


3891 


A 


2 


2914 


RGGGGDHKMADLSLLQEDLQEDADGFGVDDYS 

SESDVIIIPSALDLAST/QDEMVERPLGRLVDKVYA 

ASENHI*PDKMVAPEFASIPLRE\VCDDERDCIAV 

LGKN*PDWADDSEPT\VRAAELEQVPHIALFLFK 

KTRLSITICFFSKFLLPYCGLDTLADQNVNQVRKT 

SQAALL\ALLEQELIERFDVETKVCPVLIELTAPDS 

NDDVKTEAVAIMCKMAPVMVGKDITERLILPRFC 

EMCCDCRMFHWRKWCAANFGDICSWGQQAT 

EEMLLPRFFQLCSDNVWGVRKACAECFMAVSC 

ATCQEIRRTKLSALFINLISDPSRWVRQAAFQSLG 

PFISTFANPSSSGQYFKEESKSSEEMSVENNKRTR 

DQEAPEDVQVRPEDTPSDLSVSNSSVILENTMED 

HAAEASGKPLGEISVPLDSSLLCTLSSESHQEAAS 

NEKDKKPGNYKSMLRPEVGTTSQDSALLDQELY 

NSFHFWRTPLPEIDLDIELEQNSGGKPSPEGPEEE 

SEGPVPSSPNITMATRKELEEMIENLEPHIDDPDV 

KAQVEVLSAALRASSLDAHEEnSIEKRSbLQDE 

LDINELPNCKINQEDSVPLISDAVENMDSTLHYIH 

NDSDLSNNSSFSPDEERRTKVQDVVPQALLDQY 

LSMTDPSRAQTVDTEIAKHCAYSLPGVALTLGR 

QNWHCLRETYETLASDMQWKVRRTLAFSIHELA 

VILGD\QLTAADLVPIFNGFLK*PSMKSRIGVLKH 

LHDFLKLLHIDKRREYLYQLQEFLVTDNSRNWR 

FRAELAEQLILLLELYSPRDVYDYLRPIALNLCAD 

KVSSVRWISYKLVSEMVKKLHAATPPTFGVDLIN 

ELVENFGRCPKWSGRQAFVFVCQTVIEDDCLPM 

DQFAVHLMPHLLTLANDRVPNVRVLLAKTLRQT 

LLEKDYFLASASCHQEAVEQTIMALQMDRDSDV 

KYFASMPASTK1SEDAMSTASSTY 


3892 


A 


158 


2191 


VPLPAPSGLSGGGSRGAGCKKAPPGRAPAPGLAP 

LRPSEPTMAVPPGHGPFSGFPGPQEHTQVLPDVR 

LLPRRLPLAFRDATSAPLRKLSVDLIKTYKH1NEV 

YYAKKKRRAQQAPPQDSSNKKEKKVLNHGYDD 

DNHDY1VRSGERWLERYEIDSLIGKGSFGQWKA 

YDHQTQELVAIKIIKNKKAFLNQAQIELRLLELM 

NQHDTEMKYYIVHLKRHFMFRmHLCLVFELLS 

YNLYDLLRNTHFRGVSLNLTRKLAQQLCTALLF 

LATPELSI1HCDLKPENILLCNPKRSABKIVDFGSS 

CQLGQR1YQY1QSRFYRSPEVLLGTPYDLAIDMW 

SLGCILVEMHTGEPLFSGSNEVCPQEGVDQMNRI 

VEVLGIPPAAMLDQAPKARKYFERLPGGGWTLR 

RTKELRKDYQGPGTRRLQEVLGVQTGGPGGRRA 

GEPGHSPAD\Y\LRFQDLVLRMLEYEPAARISPLG 

ALQHGFFRRTADEATNTGPAGSSASTSPAPLDTC 

PSSSTASSISSSGGSSGSSSDNRTYRYSNRYCGGP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end . 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=Aspartic Add, 
tXSlutamic Acid, F=Pbenylalanine, OGIycine, H-HlsUdine, 
Msoleucine, K=Lysine, L»Leucine, M=Mctbionlne, 
N-Asparagine, P^Proline, Q=Glutamine, R°Arglnine, S=Seriue, 
i B i nreonine, Y^vaiincj w^i rypiopnan, i^jyrosinc, 
X<=Unknown, *=Stop codon, possible nucleotide deletion, 
V=possible nucleotide insertion 










GPPITDCEMNSPQVPPSQPLRPWAGGDVPHKTH 

QAPASASSLPGTGAQLPPQPRYLGRPPSPTSPPPP 

ELMDVSLVGGPADCSPPHPAPAPQHPAASALRT 

RMTGGRFPLPPPDDPATLGPHLGLRGVPQSTAAS 

S 


3893 


A 


68 


258 


PEEYYPFSPTLQQLFFFLLDSDMGSRPESMGCRK 
NTVPRPASPTEAGTDPQTFLHTWVSECRD 


3894 


A 


1120 


136 


SLPLAPAPAVAGPVALCPAGLCPAQPGMPAGPA 

AASGSHPEVGSVLQRSSQPHWPNPWPGAGHLPP 

PAGPFPYNPPAGPGA AAGLA* SPPRSSPTPCSVGP 

QSCPANASAPPAQPCLAGAPPAASLPPPGPGSVS 

AAPAPGGPAPAEPPLGVPPVPAWLLPDSPPLPGT 

HSGPPPAAVSLPPAAAACPWVPPPLPHHPPDLES 

PSAAAPNPGCAGGIRHFPPGSPEASSPLRPAAAPA 

LLPLPRPPS*P/WWKPLHSPVAVAGGSFVAGGSV 

LPAPDLDQPRPSGPPAASPTPGPGVAQPPPGSAVL 

PTVP*APPVSGAAPGRKREW 


3895 


A 


2 


1347 


FGAVSYRPGNGSCWVKVTASSDLSDLISCLCPPR 

SLCSSQACVLPVPGPSLLLPQGLHVGCASAGTRW 

PLSCSIDFQRLLAHEEETQKRRAKESGMAFTQLT 

FRDVABBFSQDEWKCLNSTQRTLYRDVMLENYR 

NLVSLDLSRNCVIKELAPQQEGNP/ARS1PHSD1GT 

T*KT*H*RVLLQGNQEKNTRL*LSVER**KKLQQ 

SDYGPKRKSYL*ERPTR , KRYRKQVY*TSA\*LSF 

LPHPHELQQFQAEGK1YECNHVEKSVNHGSSVSP 

PQIISSTIKTHVSNKYGTDFrCSSLLTQEQKSCIRE 

KPYRYIECDKALNHGSHMTVRQVSHSGEKGYKC 

DLCGKVFSQKSNLARHWRVHTGEKPYKCNECD 

RSFSRNSCLALHRRVHTGEKPYKCYECDKVFSR 

NSCLALHQKTMGEKPYTCKECGQAFSVRSTLTN 

HQVIHSDK 


3896 


A 


202 


498 


MVQSCSAYGCKNRYDKDKPVSFHKFPLTRPSLC 
KEWEAAVRRKNFKPTKYSSICSEHFTPDCFKREC 
NNKLLKENAVPTIFLCTEPHDKKEDLLEPQEQ 


3897 


A 


2 


382 


SHGLSRAPHLSAAPAPALASRPCFSSAPCSQGGG 
GGGPATMIHFILLFSRQGKLRLQKWYITLPDKER 
KKITREIVQIILSRGHRTSSFVDWKELKLVYKRYA 
SLYFCCAIEXNQDNELLTLENVHR 


3898 


A 


718 


305 


tnT* s~\t~ t-it i /*~> t*x'i 'i >ppnru rr-\TT r'l'rn T\/"r^or> lira omTt 

SEQEPLLGDTPGSREWDILETEEHYKSRWRSIRIL 
YLTMFLSSVGFSWMMSIWPYLQKIDPTADTSFL 
GWVIASYSLGQMVASPIFGLWSNYRPRKEPLIVSI 
LISVAANCLYAYLHIPASHNKYYMLVARGLLGIG 


3899 


A 


24 


718 


FRGRPGIPEREGKGNHSFVEVARVIVVDLHSRLG 
GAMAERKGTAKVDFLKKIEKEIQQKWDTERVFE 
VNASNLEKQTSKGKYFVTFPYPYMNGRLHLGHT 
FSLSKCEFAVGYQRLKGKCCLFPFGLHCTGMPIK 
ACADKLKREIELY/GCPPDFPDEEEEEEETSVKTE 
DniKDKAKGKKSKAA/AKAGSSKYQWGIMKSLG 
LSDEEIVKFSEAEHWLDYFNALAIQDLKRMG 


3900 


A 


360 


1 


VPATSSNVSPSSSESSEPDLSSRSSSSDAPSSSPSVP 
SPCSLSLSSPESPLLPTLLSSKSPAGSAGPTCGCPS 

/^ti/^t t> a *r* a men f ccct A a tt/doo a nT7T , or> t> a a add 

GPGLRATA/PSRLSSSIAAH/SSSAPETSRPAAARE 
RSPPLHDRESHE 


3901 


A 


193 


345 


GEWAVPPAPGGQGVS1PHGPEPGQGSGVHIAPRQ 
GEGSDRTEPLICPKAAP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanlne O-Cysteine, D*Aspardc Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidioc, 
I=lsoleucine, K=Lyslne, L=Ltuclne, M=Methionlne, 
N=Asparagine, P=Prollne, Q=Glutamlne, R=Arglnlne, S=Serloe, 
T=Tbreonine, V<=>Valine, MMTryptophan, Y=Ty rosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 


3902 


A 


1188 


1389 


NPAARSAAAREGSPALPPPPVS/SSSGLGLLLPLSP 
PGSHAANPALSPRAPHSHYRPRPRCGPRRRPR 


3903 


A 


63 


396 


NNMRNPHLSSNHYLNLARTETVFARMESVKQRI 
LAPGKEGLKNFAGKSLGQIYRVLEKKQDTGETIE 
LTEDGKPL*VPERXAPLCDCTCFGLPRRYIIAIMS 
GLGFCISFG 


3904 


A 


732 


1046 


AMSECPLELYIHKHIDTYSQSYLFNDLFYPVYSGG 
RMVTYEHLREWFGKSEDEHYPLW*VLFGK*YA 
VAPNALMFIRFM*NCTFVPKLP*VMDLK**LQYK 
SR 


3905 


A 


46 


910 


QPPPPPPPPPSPPPPPFPPARALSHLRLHPDACLFPS 

PFPLPCSTMPGMMEKGPELLGKNRSANGSAKSP 

AGGGGSGASSTNGGLHYSEPESGCSSDDEHDVG 

MRVGAEYQAR1PEFDPGA7KYTDKDNGGMLVW 

SPYH SIPDAKLDEYI A1AKEKHG YNVEQ ALGMLF 

WHKHN1EKSLADLPNFTPFPDEWTVEDKVLFEQ 

AFSFHGKSFHRIQQMLPDKTIASLVKYYYSWKK 

TRSRTSLMDRQARKLANRHNQGDSDDDVEETHP 

MDGNDSDYDPKKEAKKEGMS 


3906 


A 


2 


513 


KVCNCCSQEIJETSFTYVDKNINLEQRNRSSPSAK 
GHNHPGELGWENPNEWSQEAAISLISEEEDDTSS 
EATSSGKSIDYGFISAILFLVTGILLVIlSYrVPREV 
TVDPNTVAAREMERLEKESARLGAHLDRCV1AG 
LCLLTLGGVILSCLLMMSMWKGELYRRNRFAS 


3907 


A 


71 


412 


1L1MSNCLQNFLKITSTRLLCSRLCQQLRSKRKFF 
GTVPISRLHRRVVITGIGLVTPLGVGTHLVWDRLI 
GGESG1VSLVGEEYKSIPCSVAAYVPRGSDEGQF 
NEQNFVSKSD 


3908 


A 


77 


746 


LGTLLGWRAPLFSRCLAFHSPFILLNTPKLVKTAE 

LPPDRNYVLGAHPHGIMCTGFLCNFSTESNGFSQ 

LFPGLRPWLAVLAGLFYLPVYRDYIMSFGLCPVS 

RQSLDFILSQPQLGQAVVIMVGGAHEALYSVPGE 

HCLTLQKRKGFVRLALRHGASLVPVYSFGENDIF 

RLKAFATGSWQHWCQLTFKKLMGFSPCIFWGR 

GLFSATSWGLLPFAVPITTV 


3909 


A 


1 


793 


FRAAGRPAAAMGD1PWGLSSWKASPGKVTEAV 

KEAIDAGYRHFDCAYFYHNEREVGAGIRCKIKE 

GAVRREDLLIATKLWCTCHKKSLVETACRKSLK 

ALKLNYLDLYLIHWPMGFKPPHPEWIMSCSELSF 

CLSHPRVQDLPLDESNMV1PSDTDFLDTWEAME 

DLVITGLVKNIGVSNFNHEQLERLLNKPGLRFKP 

LTNQIECHPYLTQKNLISFCQSRDVSVTAYRPLG 

GSCEGVDLIDNPVIKRIAKEHGKSPAQILI 


3910 


A 


202 


705 


FFTMHRKKVDNRIRILIENGVAERQRSLFVVVGD 

RGKDQWILHHMLSKATVKARPSVLWCYKKEL 

GFSSHPJCKRMRQLQKKIKNGTLNIKQDDPFELFI 

AATNIRYCYYNETHKILGNTFGMCVLQDFEALTP 

NLLARTVETVEGGGLVVILLRTMNSLKQLYTVT 

M 


3911 


A 


3 


723 


AGRGARAAGEGGGPFKSRPRPLPSSRSLPAVGGG 

RYGADKMAAGGAVAAAPECRLLPYALHKWSSF 

SSTYLPEN1LVDKPNDQSSRWSSESNYPPQYLILK 

LERPAIVQNITFGKYEKTHVCNLKKFKVFGGMN 

EEmiTELLSSGLKNDYNK^TFTLKJHKTDEQMFPC 

RFIKTVPLLSWGPSFNFSPiVYVELSGIDDPDlVQPC 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Am loo acid sequence (A=Alanine OCysteine, D=Aspartlc Acid, 
E=Glutamlc Acid, ^Phenylalanine, G°Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leudne, M=Metblonlnt, 
N=Asparagine, P=Proline, Q-Glutamine, R=Argiolne, S=Serine, 
T=Tbrcooine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkoown, *-=Stop codon, /"possible nucleotide deletion, 
\=possible nucleotide insertion 










LNWYSKYREQEAIRLCLKHFRQHNYTCAFESLQ 
KKT 


3912 


A 


2 


461 


FEKKQLRRPSLFLLGCCSFGIMAPSLWKGLEGIG 

LFALAHAAFSAAQHRSYMRLTEKEDESLPIDIVL 

QTLLAFAVTCYGIVHIAGEFKDMDATSELKNKTF 

DTVRNHPSFYVFNHRGSEYFSGPSDTANSSNQDA 

LSSNTSLKLRKLESLRR 


3913 


A 


362 


20 


APGRPEAKVPERSRESGSRRVRGPLLQLRPGRTS 
RPASGRGRGGAGGSYGKMRKPDSKIVLLGDMN 
VGKTSLLQRYMERRFPDTVSTVGGAFYLKQWRS 
YNISIWDTAGEAGAA 


3914 


A 


I 


7545. 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQAS AGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

V APLRPHPD WV A A KTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPVIMEGVQEETDTRDVKRQ VERSE 

ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

KEVKS SKLEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEY1IKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDIKKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDLDSEN 

MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTGVNSNSEKHADHRSlLTKKMfflQSAVSKMNP 

GEKEPIHRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTWPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHDPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENENITKEGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDGIAVDHVVGLNTEKYAETV 

KLKHKRSPGKVKDISIDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

IEADEGLnGTHSRNNPLHVGAEASECTVFAAAEE 

GGAVVTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKffiANVNSVVTEEKDDAVTSAG 

SEEKCDGSLSRDSErVEGTITFlSEVESDGAVTSAG. 

TE1RAGSISSEEVDGSQGNMMRMGPKKETEGTV I 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 
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SEQ ID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F=Phenylalanine, Glycine, H=Histidine, 
]°Isoleucinc, K=Lyslne, U*Leucine, M=Metbionlne, 
N=Asparaglne, P°Proline, Q=Glutamine, R°Arginine, S=Serine, 
T=Tbreonine, V=Vailne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDWTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTWEHVEAEAGAAIMNANENN 

VDSMSGTEKG SKDTDICSS AKGIVESSVTS A VSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

HSTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDDTSVENEECDGLMATTASGD1TNQNSLAGGK 

NQGKVLIISTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTSIGEEFELPISSATT1KCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGWVESE 

NERAGTVMEEKDGSGIISTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMIG 

AVLQDEDRLT1TRVEDLSDAADSTSTAECMPISA 

SIDRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLIAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSS VSSIRYLAAVNTGAIKADDMPPVQ . 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

EEEKNGEILAPPESLCGGKPSG1AELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHS\^ADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRIETAQRQCPETEPHATKEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTIKSQE 


3915 


A 


1 


7545 


PG1RVG1TSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

V APLRPHPD WVA A KTL AKA LRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPVIMEGVQEETDTRDVKRQ VERSE 

1CTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEYIIKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKD1KKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKL AAN TL STPSG S SLQRPKKSGDMTLIPEQEP 

ME1DSEPGVENVFEVSKTQDNRNNNSHQDIDSEN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

seqoence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystelne, D=>Aspartic Add, 
E=Glulamlc Acid, ^Phenylalanine, Glycine, H*>Histidine, 
I°4soleucine, K=Ly$ine, {^Leucine, M=Methionlne, 
N=Asparagint, P-Proline, Q^GIutamine, R=Arginine, S=Seriue, 
^Threonine, V=Valine, \V=Tryptopban, Y~Tyroslue, 
X=l)nknown, *=Stop codon, /"possible nucleotide deletion, 
Vapossible nucleotide insertion 










MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTGVNSNSEKHADHRSTLTKKMHIQSAVSKMNP 

GEKEPIHRGTTEWIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTVVPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENEN1TKEGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDGIAVDHVVGLNTEKYAETV 

KLKHKRSPGKVKDISIDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

DEADEGLUGTHSRNNPLHVGAEASECTVFAAAEE 

GGA WTEGFAESETFLTSTKEGESGECA VAESED 

RAADLLAVHAVKIEANVNSWTEEKDDAVTSAG 

SEEKCDGSLSRDSErVEGTITTISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 

MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDWTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQ1GTVVEHVEAEAGAA1MNANENN 

VDSMSGTEKGSKDTDICSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDIITSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLnSTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTS1GEEFELPISSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTS1AEECEASVSGWVESE 

NERAGTVMEEKDGSGIISTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVM1G 

AVLQDEDRLHTRVEDLSDAA1ISTSTAECMPISA . 

SroRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSL1AENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSSVSSIRYLAAVNTGAIKADDMPPVQ 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

EEEKNGEBLAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGE1SSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRIETAQRQCPETEPHATKEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTIKSQE 


3916 


A 


2 


773 


GPFGVLWPSAKPGPVTAVEARPPDASDPEGLRG 
GSPAPLLAPGPLDPSGRLHPAVSMMSYLKQPPYG 
MNGLGLAGPAMDLLHPSVGYPATPRKQRRERTT 
FTRSQLDVLEALFAKTRYPDIFMREEVALKINLPE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino * 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=Aspartic Acid, 
fcXJlutamic Add, ^Phenylalanine, G"Gtydne, H^HIstidine, 
I=Isoleucine, K»Lysine, )>Leudne, M=Metnionine, 
N»Asparagine, P^Proline, Q*=Glutamine, R«Arginine, S=Scrine, 
T^Threonlne, V= Valine, w«Tryptopnan, x m tyrosine, 
X<=Unknown, *«Stop codon, /=possible nucleotide deletion, 
V=possible nudeotide insertion 










SRVQVWFKNRRAKCRQG^QSGSGTKSRPAKKK 
SSPVRESSGSESSGQFTPPAVSSSASSSSSASSSSA 
NPAAAAAAGLVVAKLPCPLHIFSLCVF1EENRLV 
SGSWARD1RSVEETDKSGYR 


3917 


A 


2 


776 


RNIPGRRFRPPGLRRLLKGPHMPREPRGYRTRVP 
ALRELVPSSHAGSGASEHCQNNRQGSRQHRASR 
NVQAGGALAPPRHLCGLCSRLHFLKPDLSVRAA 
PSRAGASVMALRKELLKSIWYAFTALDVEKSGK 
VSKSQLRVLSHNLYTVLHIPHDPVALEEHFRDDD 
DGPVSSQGYMPYLNKY1LDKVEEGAFVKEHFDE 
LCWTLTAKKNYRADSNGNSMLSNQDAFRLWCL 
FNFLSEDKYPLIMDPDEGEYLLKRYS 


3918 


A 


10 


318 


WQDLVCLGGSRAQEQKPLQQLWNAILLVAMLL 
CTGLWQAQRQASRQSQRELGGQVDLFKRRW 
RRLASLKTRRCRLSRAAQGLPDPGAETCAVCLD 
YFCNKQ 


3919 


A 


1 


204 


RVLTAINHTLKENLRKFYKGKKDKPLDLRPKKT 
RAMRRRLNMHEENLKTKXQHRKERLYPLRKYA 
AKA 


3920 


A 


1 


654 


RCCRSFVAPLQEKVVFGLFFLGA1LCLSFSWLFHT 

VYCHSEGVSRLFSKLDYSG1ALLIMGSFVPWLYY 

SFYCNPQPCFIYLIVICVLGIAAIIVSQWDMFATPQ 

YRGVRAGVFLGLGLSGIIPTLHYVISEGFLKAATI 

GQIGWLMLMASLYITGAALYAARIPERFFPGKCD 

IWFHSHQLFHIFWAGAFVHFHGVSNLQEFRFMI 

GGGCSEEDAL 


3921 


A 


1587 


452 


LERDGCGGEEGGSVRSGAGPDSDPRGASSPPAG 

HRGTAASPRPVAAPSRTPAPPHTRARASPGLPSG 

PAWRRVQWFSRVSGQVSTLMKATVLMRQPGRV 

QEIVGALRKGGGDRLQVISDFDMTLSRFAYNGK 

RCPSSYNlLDNSKnSEECRKELTALLHHYYPffilD 

PHRTVKEKLPHMVEWWTKAHNLLCQQKIQKFQI 

AQVVRESNAMLREGYKTFFNTLYHNNIPLFIFSA 

G1GDILEEIIRQMKVFHPN1HIVSNYMDFNEDGFL 

QGFKGQLfflTYNKNSSACENCGYFQQLEGKTNV 

ILLGDS1GDLTMADGVPGVQNILKIGFLNDKVEE 

RRERYMDSYDIVLEKDETLDVVNGLLQHILCQG 

VQLEMQGP 


3922 


A 


2 


164 


GK1YQRAFGGHSLKFGKGVQAHGCCCVADRTG 
HSILHTSYGRERPAPVHLRQDT 


3923 


A 


2 


3258 


EHATHAYAKLGTRRRHREVTVFVFTWQLKKNR 

RVRESHFLTKLHSLKMLSITPSQLENGKKITTYD 

YRFMVKLAEETDGirVTNEQIHILMNSSKKLMVK 

DRLLPFTFAGNLFMVPDDPLGRDGPTLDEFLKKP 

NRLDTDIGNFLKVWKTLPPSSASVTELSDDADSG 

PLESLPNMEEVREEKEERQDEEQRQGQGTQKAA 

EEDDLDSSLASVFRVECPSLSEEILRCLSLHDPPD 

GALDIDLLPGAASPYLG1PWDGKAPCQQVLAHL 

AQLTIPSNFTALSFFMGFMDSHRDAIPDYEALVG 

PLHSLLKQKPDWQWDQEHEEAFLALKRALVSAL 

CLMAPNSQLPFRLEVTVSHVALTA1LHQEHSGRK 

HPIAYTSKPLLPDEESQGPQSGGDSPYAVAWALK 

HFSRCIGDTPVVLDLSYASRTTADPEVREGRRVS 

KAWLIRWSLLVQDKGKRALELALLQGLLGENRL 

LTPAASMPRFFQVLPPFSDLSTFVCIHMSGYCFYR 



468 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A B Alanine OCysteine, D=Aspartle Add, 
C°Glutamic Add, F=Phenylalanlne, G=Glycine, H=Histidine, 
J°)soleucine, K=Lysine, L=Leucioe, M°Methiooine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arglnlne, S=Serint, 
T=Threonine, V=»Vallne, W=Tryptopban, Y=>Tyrosioe, 
X°Uoknown, *=Stop codon, /^possible nucleotide deletion, 
\ppossible nucleotide insertion 










EDEWCAGFGLYVLSPTSPPVSLSFSCSPYTPTYA 
HLAAVACGLERFGQSPLPWFLTHCNWIFSLLWE 
LLPLWRARGFLSSDGAPLPHPSLLSYIISLTSGLSS 
LPF1YRTSYRGSLFAVTVDTLAKQGAQGGGQWW 
SLPKDVPAPTVSPHAMGKRPNLLALQLSDSTLAD 
IIARLQAGQKLSGSSPFSSAFNSLSLDKESGLLMF 
KGDKKPRVWWPTQLRRDLIFSVHDIPLGAHQR 
PEETYKKLRLLGWWPGMQEHVKDYCRSCLFCIP 
RNLIGSELKVIESPWPLRSTAPWSNLQIEWGPVT 
ISEEGHKHVLIVADPNTRWVEAFPLKPYTHTAVA 
QVLLQHVFARWGVPVRLEAAQGPQFARHVLVS 
CGLALGAQVASLSRDLQFPCLTSSGAYWEFKRA 
LKEF1FLHGKKWAASLPLLHLAFRASSTDATPFK 
. VLTGGESRLTEPL WWEMSSANIEGLKMDVFLLQ 
LVGELLELHWRVADKASEKAENRRFKRESQEKE 
WNVGDQVLLLSLPRNGSSAKWVGPFYIGDRLSL 
SLYRIWGFPTPEKLGCIYPSSLMKAFAKSGTPLSF 
KVLEQ 


3924 


A 


1 


1826 


MGSVTVRYFCYGCLFTSATWTVLLFVYFNFSEV . 

TQPLKNVPVKGSGPHGPSPKKFYPRFTRGPSRVL 

EPQFKANXIDDVIDSRVEDPEEGHLKFSSELGMIF 

NERDQELRDLGYQKHAFNMLISDRLGYHRDVPD 

TRNAACKEKFYPPDLPAASWICFYNEAFSALLR 

TVHSVIDRTPAHLLHEIILVDDDSDFDDLKGELDE 

YVQKYLPGKIKVIKNTKREGLIRGRMIGAAHATG 

EVLVFLDSHCEVNVMWLQPLLAAIREDRHTVGC 

PVIDIISADTLAYSSSPVVRGGFNWGLHFKWDLV 

PLSELGRAEGATAPIKSPTMAGGLFAMNRQYFH 

ELGQYDSGMD1WGGENLEISFRIWMCGGKLF11P 

CSRVGHIFRKRRPYG SPEGQDTMTHNSLRLAHV 

WLDEYKEQYFSLRPDLKTKSYGNISERVELRKKL 

GCKSFKWYLDNVYPEMQISGSHAKPQQP1FVNR 

GPKRPKVLQRGRLYHLQTNKCLVAQGRPSQKG 

GLVVLKACDYSDPNQIWIYNEEHELVLNSLLCLD 

MSETRSSDPPRLMKCHGSGGSQQWTFGKNNRLY 

QVSVGQCLRAVDPLGQKGSVAMAICDGSSSQQ 

WHLEG 


3925 


A 


S386 


2897 


VRWNSKTECYLSIQTQENFPANLNELVNCIVISSL 

VTTQRKLKAMSLLGSRNQLARAVLNPNPMDFCT 

KDLLTTTSERIIAYLRDFNEDQKKAIETAYAMVK 

HSPSVAKICL1HGPPGTGKSKTTVGLLYRLLTENQ 

RKGHSDENSNAKKQNRVLVCAPSNAAVDELM 

KKIILEFKEKCKDKKNPLGNCGDINLVRLGPEKSI 

NSEVLKFSLDSQVNHRMKKELPSHVQAMHKRK 

EFLDYQLDELSRQRALCRGGREIQRQELDENISK 

VSKERQELASKJKEVQGRPQKTQSI1ILESH1ICCT 

LSTSGGLLLESAFRGQGGVPFSCVIVDEAGQSCEI 

ETLTPLIHRCNKLILVGDPKQLPPTV1SMKAQEYG 

YDQSMMARFCRLLEENVEHNMISRLP1LQLTVQ 

YRMHPDICLFPSNYVYNRNLKTNRQTEAIRCSSD 

WPFQPYLVFDVGDGSERRDNDSYINVQEIKLVM 

EIIKLKDKRKDVSFRNIGHTHYKAQKTMIQKDL 

DKEFDRKGPAEVDTVDAFQGRQKJDCV1VTCVRA 

NSIQGSIGFLASLQRLNVTITRAKYSLFILGHLRTL 

MENQHWNQLIQDAQKRGAHKTCDKNYRHDAV 



469 



WO 01/57190 



PCT/US01/04098 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 

tr\ loot amlrtft 

to insi amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Atanine C=Cysteine, D^Aspartic Acid, 
E=Glutamlc Acid, F»Fheny)alanine, G=Glycine, H«Histidine, 
I^boleudne, K«Lysine, L«Leucine, M«M etbionioe, 
N=Asparagine, P=Proline, Q=Glutamine, R-ArgJnine, S^Serine, 

X=Uoknowo, *=Stop eodon,A=po$sible nucleotide deletion, 
V=posslble nucleotide Insertion 










KILKLKPVLQRSLTHPPT1APEGSRPQGGLPSSKL 
DSGFAKTSVAASLYHTPSDSKEITLTVTSKDPERP 
PVHDQLQDPRLLKRMGDEVKGGIFLWDPQPSSPQ 
HPGATPr^GEPGFPVVHQDLSHVyyrAA VAAL 
SSHKPPVRGEPPAASPEASTCQSKCDDPEEELCH 

EQEDSSSKKRKLL 


3926 


A 


99 


284 


MPREDRATWKSNYFLKHQLLDDYPKRFIVGANN 
VGSKQMQQIRMSLRGKAVVLMGKNTMMR 


3927 


A 


542 


2 


AHLLMLNLAL\TDLL\YLTSLPFL1HYYASGENWI 
FGDFMCKFIRFSFHFNLYSSE.FLTCFSIFRYCVIIH 
PMSCFSIHKTRCAVVACAVVWJlSLVAVlrMlrJL.1 
TSTNRTNRSACLDLTSSDELNTIKWYNLILTA\LL 
CLPLVIVTLCYTTI1HTLTHGHAN\DSCLKQKARR 
LTILLL 


3928 


A 


1 


1516 


GEEAVGGGAEGGGFGVGAQGRAGGRGVEAGR 

MW.SKTLVDMDMADYSAALDPAYTTLEFENVQ 

VLTMGNDTSPSEGTNLNAPNSLGVSALCAICGDR 

ATGKHYGASSCDGCKGFFRRSVRKNHMYSCRFS 

RQC V VDKDKRNQC R YCRLKKCFRAG MKKE A V 

QNERDRISTRRSSYEDSSLPSINALLQAEVLSRQIT 

SPVSGINGDIRAKKIASIADVCESMKEQLLVLVE 

WAKY1PGFCELPLDDQGALLRAHAGEHLLLGAT 

KRSMVFKDVLLLGNDYIVPRHCPELAEMSRVSIR 

1LDELVLPFQELQIDDNEYAYLKAIIFFDPDAKGL 

SDPGKIKRLRSQVQVSLEDYINDRQYDSRGRFGE 

LLLLLPTLQSITWQMIEQIQFIKI.FGMAKIDNLLQ 

EMLLGG SPSDAPHAHHPLI^HLMQEHMGTNVIV 

ANTMPTHLSNGQMCEWPRPRGQAATPETPQPSP 

PGASGSEPYKLLPGAVATIVKPLSAIPQPT1TKQE 

VI 


3929 


A 


1 


2782 


RVLSLESPLEKDPRVLGAQSVPRGRALKGLSPLG 

LDSAFRLFPDPRAGPWNTAVLSSGMEPETALWG 

PDLQGPEQSPNDAHRGAESENEEESPRQESSGEEI 

1MGDPAQSPESKDSTEMSLERSSQDPSVPQNPPTP 

LGHSNPLDHQIPLDPPAPEVVPTPSDWTKACEAS 

WQWGALTTWNSPPVVPANEPSLRELVQGRPAG 

AEKPYICNECGKSFSQWSKLLRHQRIHTGERPNT 

CSECGKSFTQSSHLVQHQRTHTGEKPYKCPDCG 

KCFSWSSNLVQHQRTHTGEKPYKCTECEKAFTQ 

STNLIKHQRSHTGEKPYKCGECRRAFYRSSDLIQ 

HQATH TGEKP YKCPECGKRFG QNHNLLKHQKJH 

AGEKPYRCTECGKSF1QSSELTQHQRTHTGEKPY 

ECLECGKSFGHSSTL1KHQRTHLREDPFKCPVCG 

KTFTLSATLLRHQRTHTGERPYKCPECGKSFSVS 

SNLINH QRJHRGERP Y] CADCGKSFIMS STLIRHQ 

RIHTGEKPYKCSDCGKSFIRSSHLIQHRRTHTGEK 

PYKCPECGKSFSQSSNLITHVRimiDENLFVCSD 

CGKAFLEAHELEQHRVIHERGKTPARRAQGDSL 

LGLGDPSLLTPPPGAKPHKCLVCGKGFNDEGIFM 

QHQRIH1GENPYKNADGL1AHAAPKPPQLRSPRL 

t>T?D PXIOVDn A A Ci'i'D A TJ A T)^r\Dl VDDEPntJPrOA'D 

r r KajN o Y r vj AAkUKAJbAJ'UVjP LisJrrJbviyiivjr oV2K 
RGLLSSKTYICSHCGESFLDRSVLLQHQLTHGNE 
KPFLFPDYRIGLGEGAGPSPFLSGKPFKCPECKQS 
FGLSSELLLHQKVHAGGKSSHKSPELGKSSSVLL 
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SEQ ID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

PArTMnnndinp 

tul I tOJJUIIUIIIg 

to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^ Alanine OCysteine, D^Aspartic Add, 
e>Glutamic Acid, ^Phenylalanine, G=Glydnc, H=Histidine, 
I=I$oleudnc, K=Ly$f ne, L^Leucine, {^Methionine, 
N=Asparagine, P»Proline, Q^Iutamine, R«Arginine, S=Serine, 
T«Threonine, V= Valine, W=Tryptophan, Y^Tyrosine, 
X«Unknown, *«Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










TQEKPPNPEDPPPEAVTLSTOQEGEGETPTPTESS 

SHGEGQNPKTLVEEKPYLCPECGAGFTEVAALLL 

HRSCHPGVSL 


3930 


A 


513 


273 


KTQETH1YISEHIFFPFLQGFGNLPICMAKTDLSLS 
HQPDKKGVPSDFILPISDVRASIGAGFIYPLVGTG 
SRESPLWL 


3931 


A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 
GLVKMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 
PGPEALSKFPROPIREKGPVKEVPGTKGSP 


3932 


A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 
GLVKMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 
PGPEALSKFPRQPIREKGPVKEVPGTKGSP 


3933 


A 


1 


1546 


STHASEHWDSALQLAKHLAPDQDPF1SKEYAIQLE 

FAGDYVNALAHYEKGITGDNKEHDEACLAG VA 

QMSIRMGDIRRGVNQALKHPSRVLKRDCGAILE 

NMKQFSEAAQLYEKGLYYDKAASVYIRSKNWA 

KVGDLLPHVSSPKIHLQYAKAKEADGRYKEAW 

AYENAKQWQSVIRIYLDHLNNPEKAVN1VRETQ 

SLDGAKMVARFFLQLGDYGSAIQFLVMSKCNNE 

AFTLAQQHNKME1 YADIIG SEDTTNED YQSIALY 

FEGEKRYLQAGKFFLLCGQYSRALKHFLKCPSSE 

DNVA1EMA1ETVGQAKDELLTNQLIDHLLGEND 

GMPKDAKYLFRLYMALKQYREAAQTAIIIAREE 

QSAGNYRNAHDVLFSMYAELKSQK1KIPSEMAT 

"Kit \zfTT WQVTT VV THVIf MfrflUMI^ A P Ml TPVAMM 

ISKFPSHIVPILTSTVffiCHRAGLKNSAFSFAAML 

MRPEYRSKIDAKYKKKIEGMVRRPDISEIEEATTP 

CPFCKFLLPESELL 


3934 


A 


334 


1268 


PTRRPILPLTSPKAISVPSPLQGKQHTLVKSCLSVS 

GIGGFLVSLSSRMKLQTLAVSVTALKFWSAYVP 

CQTQDRDALRLTLEQ1DLIRRMCASYSELELVTS 

AKALNDTQKLACLIGVEGGHSLDNSLSILRtFYM 

LGVRYLTLTHTCNTPWAESSAKGVHSFYNNISGL 

TDFGEKVVAEMNRLGMMVDLSHVSDAVARRAL 

CV5r>APVTPQH^A APf.VrW^AP'NVP'nnTT CM T FP 

ERWAFVMVSLFHGELIQWQPIRPMCSTVADHFD 
HIKAVMGSKFIGIGGDYDGAGKYRKKTTCKAPW 
RTSSRMSS 


3935 


A 


1 


883 


HETTPAWQSVLLERGWNKFDKQEQNAEDWNL 

YWRTSSFRMTEHNSVKPWQQLNHHPGTTKLTR 

KDCLAKHLKHMRRMYGTSLYQFIPLTFVMPNDY 

TKFVAEYFQERQMLGTKHSYWICKPAELSRGRG 

ILlFSDFKDFIFDDMYrVQKYISNPLLIGRYKCDLR 

11 VvV J VjriVf is III V I ^EAJLj V ATA ICAXL/l^OiNlA^ 

NNYAHLTNSSINKSGASYEKIKEVIGHGCKWTLS 

RFFSYLRSWDVDDLLLWKKIHRMVILTILAIAPS 

VPFAANCFELFGFDILIDDNEFHRTG 


3936 


A 


203 


441 


HLAHSLGPLPKHYQYCVRYLYYQVTKDVIKEFA 
DDGVKYLELRSTPRRENATGMTKKTYVESILEGI 
KQSKQENLDIDV 
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TABLE 7 



SEQ ID NO: 


Position of end of 


MaxS (MAXIMUM 


MeanS (Mean Score) 


Signal in Amino Acid 


SCORE) 






Sequence ' 






1 


19 


0.930 


0.680 


2 


24 


0.964 


0.863 


3 


21 


0.990 


0.901 


4 


19 


0.981 


0.942 


5 


22 


0.991 


0.928 


6 


21 


0.956 


0.843 


8 


22 


0.913 


0.718 


9 


17. 


0.997 


0.969 


11 


19 


0.930 


0.680 


13 


36 


0.983 


0.863 


14 


28 


0.935 


0.839 


15 


21 


0.997 


0.955 


16 


16 


0.983 


0.944 


17 


18 


0.989 


0.884 


19 


49 


0.996 


0.719 


20 


28 


0.972 


0.920 


21 


23 


0.954 


0.905 


22 


46 


0.955 


0.568 


23 


26 


0.942 


0.654 


24 


19 


0.979 


0.941 


25 


34 


0.884 


0.565 


26 


33 


0.934 


0.584 


27 


17 


0.975 


0.914 


28 


18 


0.980 


0.934 


29 


23 j 


0.928 


0.718 


30 


26 


0.978 


0.885 


32 


20 . 


0.946 


0.719 


33 


29 


0.933 


0.671 


35 


25 


0.996 


0.920 


36 


26 


0.903 


0.579 


40 


19 


0.981 


0.942 


47 


25 


0.971 


0.909 


53 


22 


0.991 


0.928 


55 


24 


0.960 


0.808 


60 


19 


0.986 


0.967 


78 


22 


0.913 


0.718 


86 


20 


0.883 


0.555 


87 


24 


0.982 


0.889 


88 


17 


0.997 


0.969 


115 


19 


0.930 


0.680 


134 


36 


0.983 


0.863 


136 


17 


0.913 


0.696 


137 


19 


0.958 


0.905 


140 


28 


0.935 


0.839 


143 


32 


0.914 


0.740 


153 


21 


0.997 


0.955 


154 


25 


0.913 


0.583 


155 


29 


0.972 


0.857 


169 


30 


0.977 


0.817 


170 


30 


0.977 


0.819 


171 


30 


0.977 


0.819 


175 


47 


0.926 


0.606 


176 


30 


0.968 


0.872 


177 


22 


0.957 


0.791 


192 


43 . 


0.930 


0.678 
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SEQ ID INO: 


rosition oi end ot 


n/Irt V C /TV/! A YIlVfTTTVf 


MoanQ /IVfpQn Qpnro\ 

lYieano ^ivieun ocorej j 


CiamaI In A minn A nl/l 

oignai in Amino /\cia 


Qronir^ 












10* 

itj 


to 


V.7JU 


0.860 


909 

AVA 


91 

.Zi 


0 OR? 


0.871 


ZUJ 


94 


0 0*7 


0.870 


9A9 


91 
ZJ 


0 0*4 

v. y j 4 * 


l/l/VJ 


ZZH 


46 
*tO 


0 0** 


0 568 ' 


99* 
ZZJ 


96 


0 049 

v. 7** A 


0 654 


99R 

ZZO 


4* ' 

HJ 


0 061 

V.7U1 


0.839 


911 
ZJ I 


9R 


0 004 


0.937 


919 


9R 


0 001 
v.77J 


0 896 


914 
ZJH 


1Q 

17 


0 070 


0 942 


91* 


10 

17 


0 079 
v.7 / y 


0 941 


91ft 
ZJO 


90 


0 9R7 


0 941 


Z*rH 


91 
ZJ 


0 090 


0 683 


9*0 
ZJU 


14 

J*T 


0 Rft4 


0 565 


9*£ 

ZjO 


11 
JJ 


0 014 


0 584 1 

V«JO*f 


9*ft 
/JO 


9* 
ZJ 


O 014 


0 790 
v. / &>y 


9*0 


99 
ZZ 


0 060 

V.7U7 


0 871 

V.O f I 


9£4 
Z04 


1 Q 


0 0*9 


0 7*1 
v. / J J 


9/£* 
ZOJ 


19 
I / 


O 09* 
V.7/J . 


0 014 


9££ 
ZOO 


19 
1 / 


0 07* 

V.7 / J 


0 014 i 


Z/ 1 


91 
ZJ 


O 074 

V.7 /H 


0 RR4 


Z /4 


1 1 
1 J 


n 071 

V.7 / X 


0 R14 


97* 
Z/j 


1 ft 
10 


0 QftO 


0 014 


Z to 


19 
JZ 


O 0*ft 
U.7J0 


0 66R 


ZoU 


94 


O Qf\f\ 
V/.700 


0 RR1 

v. 00 1 


9ft 1 
Zol 


94 
Z*i 


O Q66 
U.7OO 


0 RR1 
u.00 X 


zoo 


91 
ZJ 


0 09R 
U.7Z0 


0 71 R 
u. / 1 0 


901 

zy i 


1* 
JJ 


O QQ1 
U.771 


O R94 


zyj 


99 
Z/ 


O Q*£ 
U,7J0 


0 ROfi 


zy4 


91 
ZJ 


O 0*9 


0 R97 


QOI 
jUJ 


9/C 
ZO 


a 09ft 
v.7 /0 


0 RR* 

l/.OOJ 


J 10 


90 
Zv 


0 046 


0 710 

u. H7 


190 
JZU 


9ft 
ZO 


0 07R 
\j.y / 0 


0 796 

U. /iO 


199 
JZ / 


90 
Z7 


O Oil 

V.7JJ 


0 671 


111 


4R 

HO 


0 Q01 


0 *71 1 

V* J / 1 


14* 
J<0 


9* 
ZJ 


O QOfi 

v.yyo 


O 090 


140 


9A 
ZO 


O Q01 


0 *70 
U.J / 7 


1*1 


94 
ZH 


0 0*1 

U.7J1 


0 R76 


1*9 
J JZ 


1 ft 
1 0 


O 044 


0 716 

v. / lu 


1*1 


19 

J A 


0 00? 


0 854 


1*4 
J J*f 


97 


0 045 

V.7** J 


0 817 


1** 
J J j 


10 


0 099 


0 716 


i*/; 

J JO 


1 1 
J J 


0 0*0 


0 R1R 
u.o 1 0 


1*9 

j j f 


91 
Zj 


0 0R6 
v.700 


0 R7R 
v/.o / 0 


i*ft 

J JO 


1 Q 

iy 


0 Q04 


0 671 


1*0 


10 


0 ORR 

U.700 


0 0*1 

U.7 J 1 


IfiO 
JOU 


i * 
i j 


0 0R1 
v.701 


0 018 

V.7JO 


JOi 


i ft 

1 0 


0 044 


0 716 i 


l/\9 
JOZ 


91 
Zl 


O 0R4 


0 R60 


1£1 
jOj 


40 
4U 


O O90 

U.7/7 


0 R11 
U.olJ 


J 04 


1 c 
15 


n 9ft"3 
U.00J 


O £01 
U.O7J 


1A* 
JOj 


99 
ZZ 


O OA9 


0 00R 


JOO 


99 
ZZ 


u.yoi 


O R97 
V/.oZ / 


167 


44 


0 041 
v.7*ti 


0 624 


368 


20 


0.952 


0.791 


369 


22 


0.949 


0.840 


370 


28 


0.957 


0.682 
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SFO ID NO* 


Pn<iitinn (if end of 


MaxS (MAXIMUM 


MeanS (Mean Score) 


Sienal in Amino Acid 


SCORE) 






Sequence 






372 


28 


0.974 


0.894 


373 


19 


0.972 


0.947 


374 


29 


0.968 


0.785 


375 


19 


0.949 


0.897 


377 


23 


0.962 


0.910 


378 


31 


0.974 


0.895 1 


379 


26 


0.969 


0.939 


380 


27 


0.945 


0.817 


383 


27 


0.945 


0.817 


384 


25 


0.992 


0.877 


385 


32 


0.983 


0.825 


386 


44 


0.924 


0.564 


387 1 


26 


0.971 


0.894 


388 


19 


0.989 


0.862 ! 


389 


24 


0.990 


0.947 


390 


34 


0.942 


0.635 


391 


16 


0.922 


0.716 


394 


19 


0.987 


0.970 


398 


36 


0.992 


0.866 


404 


13 


0.959 


0.818 


417 


23 


0.986 


0.878 


421 


19 


0.904 


0.671 


425 


28 


0.971 


0.717 


431 


16 


0.988 


0.951 


452 


18 


0.944 


0.716 


459 


21 1 


0.991 


0.902 


468 


21 


0.984 


0.869 


478 


40 


0.979 


0.813 


486 

"TOM 


18 


0.883 


0.693 


499 


22 


0.962 


0.908 


501 


19 


0.962 


0.877 


514 


44 


0.941 


0.624 


529 


20 


0.952 


0.791 


533 


39 


0.914 


0.719 


548 


28 


0.957 


0.682 


561 


28 


0.974 


0.894 


562 


28 


0.974 


0.893 


564 


18 


0.949 


0.806 


576 


19 


0.972 


0.947 


584 


29 


0.968 


0.785 


585 


28 n 


0.973 


0.810 


591 


19 


0.949 


0.897 


592 


24 


0.991 


0.954 


594 


20 


0.985 


0.959 


595 


20 


0.985 


0.959 


612 


23 


0.962 


0.910 


619 


31 


0.974 


0.895 


621 


15 


0.959 


0.795 


633 


26 


0.969 


0.939 


640 


20 


0.949 


0.842 


645 


25 


0.911 


0.759 


684 


25 


0.992 


0.877 


691 


32 


0.983 


0.825 


698 


44 


0.924 


0.564 


700 


19 


0.982 


0.941 


710 


26 


0.971 


0.894 


714 


23 


0.965 


0.907 
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SEQ ID NO: 


Position of end of 


MaxS (MAXIMUM 


MeanS (Mean Score) 


Signal in Amino Acid 


SCORE) 






Sequence 






718- 


i a \ 

19 


A ACQ 


ft fiAO 
U.oOZ 


725 


21 


U.V/O 


ft 9^1 I 


728 


33 


A A£ 1 

0.961 


ft CO^ 

U.02O 


734 


25 


A A£^ 


ft AAA, 

u.oou 


741 


34 


A fMO 


ft 


744 


19 


A ACQ 

0.959 


ft 074 


747 


16 


A AOO 

0.922 


a n 1 x 
0./ 10 


756 


20 




ft fi£4 


767 


22 


A OQ£ 


ft QA1 


768 


27 




ft 75R 
U. /Do 


769 


i a 
19 


A f>0*7 

0.987 


ft 07ft 


770 


22 


A AO 1 

0.981 


ft OiQ 


771 


34 


A AA1 

0.993 




773 


20 


A (SCO 

0.968 


A 010 


774 


21 


A AT 1 

0.971 


U.94> 


778 


22 


A OQC 
U.980 


ft 0/11 


779 


oo 

32 


A oni 
0.973 


ft ftAA 
U.o40 


781 


23 


A CCA 

0.950 


ft fl<7 
O.oD / 


785 


27 


ft A1Z 

0.916 


ft 7^8 


786 


27 


A Al £. 

0.916 


A nco 

0.758 


788 


22 


0.981 


a nn 

0.933 , 


793 


22 


0.986 


A O Al 

0.803 


794 


39 


0.892 


A CCA 

0.654 


797 


27 


A A^C 

0.965 


0.84/ 


810 


oo 

22 


A no i 

0.981 


A Oil 


823 


34 


A AAO 

0.993 


A QQ1 


825 


17 


A A^O 

0.962 


A 110 

0.778 


837 


20 


0.968 


A noft 

0.939 


844 


25 


0.984 


0.951 


845 


17 


0.919 


0.706 


846 


21 


0.971 


A f\AC 

0.945 


847 


21 


e\ At i 

0.971 


A A/I C 

0.945 


890 


22 


0.986 


A QA1 


893 


24 


A AO" T 

0.971 


0.8OD 


894 


O /I 

24 


A AT 1 

0.971 


A QCC 

0.865 1 


896 


32 


0.973 


A QAA 

0.840 


899 


31 


0.982 


a on 

0.817 


922 


15 


0.882 


a mc 
0.706 


924 


21 


0.975 


A Ail O 

0.948 


925 


21 


0.927 


A CC 1 

0.661 


933 


20 


0.967 


A C\t\C 

0.906 


OAft 

you 


nc\ 
zu 


ft Qr»7 


Vlt7vU 


967 


38 


0.970 


0.784 . 


968 


47 


0.970 


0.557 


972 


36 


0.945 


0.775 



TABLE 8 



SEQ 
ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic 
Acid, E=Glutamic Acid, ^Phenylalanine, G=Glycine, 
H=Histidine, I=Isoleucine, K= Lysine, L^Leucine, 
M-Methionine, N=Asparagine, P=Proline, Q=Glutamine, 
R=Arginine, S=Serine, T^Threonine, V«VaIine, 
W=Tryptophan, Y«Tyrosine, X=Unknown, #c3 Stop codon, 
/=possible nucleotide deletion, \=possib!e nucleotide 
insertion 


3955 


A 


235 


1272 


G PRE VL AA S SL ADG SEEQ VMA V AL VRERDLSFPG 
VGDAVVNPTRWHLPAQPEMLYEGGEGRMETLK 
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SEQ 
ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location . 
corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=*Aspartic 
Acid, E^Glutamic Acid, F=Phenylalanine,G=Glycine, 
EMHistidine, I=Isoleucine, K°Lysine, L=Leucine, 
MNMethionine, N=Asparagine, P=Proline, Q=Glutamine, 
R=Arginine, S^Serine, T^Threonine, V=Valine, 
W=Tryptophan, V=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, ^possible nucleotide 
insertion 










DKTLQELEELQNDSEAIDQLALESPEVQDLQLERE 

MALATNRSLAERNLEFQGPLEISRSNLSDRYQELR 

KLVERCQEQKAKLEKFSSALQPGTLLDLLQVEGM 

KBEEESEAMAEKFLEGEVPLETFLENFSSMRMLSH 

LRRVRVEKLQEWRKPRASQELAGDAPPPRSPPP 

V/PPSPPGNITCG*RAAAATISHASLPrAJ^PJPQPA 

CGPHCPWSPATOPFPSSVPALLLQRASGPHLPGSP 

AWTQGCCGLLLVPTEEHAAPPYGFPPPPGPAWPG 

Y 


3956 


A 


821 


385 


SICADRTERVGIFFYIPAGTTDEADVTHP*EGHSYL 

SNHAGIQRSSRP/StfYQGE/WHDNCFTADELQLLT 

YQLCHTYVRCTRSVSIPAPAYYAHLVAFRARYHL 

VDKEHDSAEGSHVSGQSNGRDPQALAKAVQ1HQ 

DTLRTMYFA 


3957 


A 


4621 


240 


ELISTFKLLLEKKRSEVMKMKKRYEVGLEKLDSA 

SSQVATMQMELEALHPQLKVASKEVDEMMIMIE 

KESVEVAKTEKIVKADEHANEQAMASKAIKDEC 

DADLAGALPILESALAALDTLTAQDITWKSMKSP 

PAGVKLVMEAICILKGIKADK1PDPTGSGKKIEDF 

WGPAKRLLGDMRFLQSLHEYDKDNIPPAYMN11R 

KNY1PNPDFVPEK1RNASTAAEGLCKWV1AMDSY 

DKVAKIVAPKK1KLAAAEGELKIAMDGLRKKQA 

ALKEVQDKLARLQDTLELNKQKKADLENQVDLC 

SKKLERAEQUGGLGGEKTRWSHTALELGQLYIN 

LTGDILISSGVVAYLGAFTSTYRQNQTKEWTTLCK 

GRDIPCSDDCSLMGTLGEAVTIRTWNIAGLPSDSF 

SIDNGII1MNARRWPLMIDPQSQANKWIKN1V1EKA 

NSLYVIKLSEPDYVRTLENCIQFGTPVLLENVGEE 

LDPILEPLLLKQTFKQGGSTCIRLGDSTIEYAPDFR 

FYITTKLRWHYLPETSVKVTLLNFMITPEGMQDQ 

LLGIVVAQERPDLEEEKQALILQGAENKRQLKEIE 

DKILEVLSSSEGNILEDETAIKILSSSKALANEISQK 

QEVAEETEKKIDTTRMGYRPIAIHSSILFFSLADLA 

NIEPMYQYSLTWFINLFILSIENSEKSEELAKRLQ1L 

KDHF1YSLYVNVCRSLFEKDKLLFSFCLTINLLLH 

ERA1NKAEWRFLLTGGIGLDNPYANPCTWLPQKS 

WDEICRLDDLPAFKTIRREFMRLKDGWKKVYDSL 

EPHHEVFPEEWEDKANEFQRMLIIRCLRPDKVEPM 

LQEFIINRLGRAFIEPPPFDLAKAFGDSNCCAPLIFV 

LSPGADPMAALLKFADDQGYGGSKLSSLSLGQGQ 

GPIAIVlKMLEKAVKJEGTWWLQNCHLATSWMPT 

LEKVCEELSPESTHPDFRMWLTSYPSPNFPVSVLQ 

NGVKMTNEAPKGLRANIIRSYLMDPISDPEFFGSC 

KKPEEFKKLLYGLCFFHALVQERRKFGPLWWN1P 

YEFNETDLRISVQQLHMFLNQYEELPYEALRYMT 

GECNY GGRVTDDWDRRTLRS1LNKFFNPELVENS 

DYKFDSSGIYFVPPSGDHKSYIEYTKTLPLTPAPEI 

FGMNANADITKDQSETQLLFDN1LLTQSRSAGAG 

AKSSDEWNEVASDILGKLPNNFDBEAAMRRYPT 

TYTQSNfNTVLVQEMGRFNXLLKTIRDSCVNIQKA 

IKGLAVMSTDLEEVVSSILNVKIPE1VIWMGKSYPS 

LKPLGSYVNDFLARLKFLQQWYEVGPPPVFWLSG 

FFFTQAFLTGAQQNYARKYTIPIDLLGFDYEVMED 

KEYKHPPEDGVFIHGLFLDGASWNRKIKKLAESH 

PKILYDTVPVMWLKPCKRADIPKRPSYVAPLYKT 
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SEQ 

m 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last, amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D^Aspartic 
Acid, E=Glutamic Acid, F=Phenylalanine, G=G1ycine, 
H=Histidine, I=Isoleucine, K«Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Prol»ne, Q=Glutamine, 
R=Arginine, S=Serine, T=Tbreonioe, V=Valine, 
W=Tryptophan, Y=Tyrosine, X=Dnknown, *=Stop codon, 
r^possioie nucieoiiue aeienon, vppossiDie nucleotide 
insertion 










SERRGVLSTTGHSTNFVIAVMTLPSDQPKEHWIGR 
GVALLCQLNS 


3958 


A 


35 


529 


GADMAK5KNHTTHNQSRKWHRNVIKKPLSQRYK 
SLKGVDPKFLGl^CFTKKHKKKGLKKMQADSA 
KA V STC AKAIEAL VKPKEVKPKIPKG VSCELN* LA 
YIAYPKFWTCACAC1AKGLRLCQPKAKAQDQTK 
AQVQKAQAAAPASVFTQAPKGAQAPTKASG 


3959 


A 


1883 


763 


LLVLLLRTNLLIASSTRISRATLTCSPPGIPVDPRVR 

PRVRSHLVMYLGITTGSLHKAWSGDSSAHLVEEI - 

QLFPDPEPVRNLQLAPTQGAVFVGFSGGVWRVPR 

ANCSVYESCVDCVLARDPHCAWDPESRTCCLLSA 

PNLNSWKQDMERGNPEWACASGPMSRSLRPQSR 

PQIIKEVLAVPNSILELPCPHLSALASYYWSHGPAA 

VPEASSTVYNGSLLLIVQDGVGGLYQCWATENGF 

SYPVISYWVDSQDQTLALDPELAGIPREHVKVPLT 

RVSGGAALAAQQSYWPHFVTVTVLFALVLSGALI 

DLVASPLRALRARGKVQGCETLRPGEKAPLSREQH 

LQSPKECRTSASDVDADNNCLGTEVA 


3960 


A 


1 


481 


SYAAPSLFVKSLYWALAFMAVLLAVSGVyrVVLA 
SRAGARCQQCPPG WVLSEEHCYYFSAEAQA WEA 
SQAFCSAYHATLPLLSHTQDFLGRYPVSRHSWVG 
AWRGPQGWHWIDEAPLPPQLLPEDGEDNLDINCG 
ALEEGTLVAANCSTPRPWVCAKGTQ 



TABLE 9 



SEQ ID NO: 


Accession 
Number 


Species 


Description 


Smith 

Waterman 

Score 


% Idenity 


3937 


Y27700 


Homo sapiens 


Human secreted 
protein encoded by 
gene No. 12. 


193 


25 


3938 


AF093097 


Homo sapiens 


putative RNA-binding 
protein Q99 


3881 


84 


3939 


AB012308 


Anthocidaris 
crassispina 


B2HC 


4169 


74 


3940 


U10248 


Homo sapiens 


ribosomal protein L29 


787 


95 


3941 


Y99418 


Homo sapiens 


Human PR01317 
(UNQ783) amino acid 
sequence SEQ ID 
NO:277. 


4031 


100 


3942 . 


AL023516 


Gallus gallus 


B locus C type Lectin 


198 


35 



TABLE 10 



SEQ ED 
NO: 


Accession No. 


Description 


Results* 


3937 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 9.168e-l 1 209- 
224 


3942 


BL00615 


C-type lectin domain proteins. 


BL006I5A 16.68 6.400e-ll 37- 
55 



* Results Include in order accession number subtype; raw score; p-value; position of signature in amino acid 
sequence 
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TABLE 11 



SEQJD 
NO: 


PFAM Name . 


Description 


P-Value 


PFAM 
Score 


3938 


Piwi 


Piwi domain 


2.6e-150 


512.7 


3940 


Ribosomal L29e 


Ribosomal L29e protein family 


2.3e-19 


77.8 


3941 


Sema 


Sema domain 


4e-181 


615.1 


3942 


lectin c 


Lectin C-type domain 


0.086 


-7.1 



TABLE 12 



SEQ ID NO: 


Position of end of . 
Signal in Amino Acid 
Sequence 


MaxS (Maximum Score) 


Means (Mean Score) 


3941 


31 


0.985 


0.926 j 


3942 


21 


0.974 


0.894 


TABLE 13 



SEQ ID NO: 


SEQ ID 


SEQ ID NO: 


SEQ ID NO: 


Priority Docket 


SEQ ID NO: in 


of full length 


NO: of fuH 


of contig 


of contig 


number 


USSN 09/496,914 


nucleotide 


length 


nucleotide 


peptide 


corresponding SEQ 




sequence 


peptide 


sequence 


sequence 


H) NO: in priority 






sequence 






application 




3937 


3943 


3949 


3955 


787CIP2G_1 


787 3587 


3938 


3944 


3950 


3956 


787CIP2G 2 


787 3813 


39,39 


3945 


3951 


3957 


787CIP2G 3 


787 4462 


3940 


3946 


3952 


3958 


787CIP2G 4 


787 4887 


3941 


3947 


3953 


3959 


787CIP2G 5 


787 5794 


3942 


3948 


3954 


3960 


787CIP2G 6 


787 8743 



TABLE 14 



TISSUE ORIGIN 


LIBRARY/ 
RNA SOURCE 


HYSEQ LIBRARY 
NAME 


SEQIDNOS: 


adult brain 


GIBCO 


ABD003 


3940 


adult brain 


Clontech 


ABR006 


3940 


adult brain 


Invitrogen 


ABR014 


3940 


cultured preadipocytes 


Strategene 


ADP001 


3937 


adult heart 


GIBCO 


AHR001 


3940 


adult kidney 


GIBCO 


AKD001 


3940 


adult lung 


GIBCO 


ALG001 


3940 


young liver 


GIBCO 


ALV001 


3940 


adult ovary 


Invitrogen 


AOV001 


3938, 3940-3941 


adult spleen 


GIBCO 


ASP001 


3940-3941 


testis 


GIBCO 


ATS001 


3940 


bone marrow 


Clontech 


BMD001 


3938, 3940 


bone marrow 


Clontech 


BMD004 


3940 


adult cervix 


BioChain 


CVX001 


3940 


endothelial cells 


Strategene 


EDT001 


3940 


fetal brain 


Clontech 


FBR006 


3940 


fetal brain 


Invitrogen 


FBT002 


3940-3941 


fetal heart 


Invitrogen 


FHR001 


3940 


fetal kidney 


Clontech 


FKD001 


3940 


fetal kidney 


Clontech 


FKD002 


3940 
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TISSUE ORIGIN 


LIBRARY/ 
RNA SOURCE 


HYSEQ LIBRARY 
NAME 


SEQ ID NOS: 


fetal liver-spleen 


Columbia 
University 


FLS001 


3937, 3940 


fetal liver-spleen 


Columbia 
University 


FLS002 


3938, 3941 


fetal liver-spleen 


Columbia 
University 


FLS0Q3 


3940 


fetal liver 


Clontech 


T^l 1 IAA A 

FLV004 


3940 


fetal skin 


Invitrogen 


FSK001 


3940-3942 


fetal spleen 


BioChain 


FSP001 


3940 


fetal brain 


GIBCO 


HFB001 


3937, 3940-3941 


infant brain 


Columbia 
University 


IB2002 


O/VOI *»f*0/\ tAil 

3937, 3939,3941 


leukocyte 


GIBCO 


LUC001 


3940-3941 


leukocyte 


Clontech 


LUC003 


3940-3941 


melanoma from cell line ATCC 
#CRL 1424 


Clontech 


MEL004 


3940 


mammary gland 


Invitrogen 


MMG001 


3937, 3940-3941 


neuronal cells 


Strategene 


NTU001 


3937, 3942 


prostate 


Clontech 


PRT001 


3938 


rectum 


Invitrogen 


REC001 


3940 


salivary gland 


Clontech 


SALs03 


3941 


small intestine 


Clontech 


SIN001 


3940 


skeletal muscle 


Clontech 


SKM001 


3940 


spinal cord 


Clontech 


SrCUO 1 




thymus 


Clontech 


THMC02 


3938 


thyroid gland 


Clontech 


THR001 


3942 ! 


uterus 


Clontech 


UTR001 


3940 
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WHAT IS CLAIMED IS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, a full length protein 
coding portion of SEQ ID NO: 1-984, 1 969-2952, 3937-3942 or 3949-3954, a mature protein 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active domain 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, and complementary 
sequences thereof. 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1. 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1 , 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
associated with a regulatory sequence that modulates expression of the polynucleotide in the host 
cell. 

1 0. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent conditions 
with any one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. 
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11. A composition comprising the polypeptide of claim 1 0 and a carrier. 

12. An antibody directed against the polypeptide of claim 10. 

13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polynucleotide of claim 1 for a period sufficient to form the complex; and 

b) detecting the complex, so that if a complex is detected, the polynucleotide 
of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

sample. 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

16. A method for detecting the polypeptide of claim 10 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting formation of the complex, so that if a complex formation is 
detected, the polypeptide of claim 10 is detected. 

17. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10 under 
conditions sufficient to form a polypeptide/conipound complex; and 

b) detecting the complex, so that if the polypeptide/compound complex is 
detected, a compound that binds to the polypeptide of claim 10 is identified. 
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18. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10, in a cell, under 
conditions sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
that if the polypeptide/compound complex is detected, a compound that binds to the polypeptide 
of claim 10 is identified. 

1 9. A method of producing the polypeptide of claim 1 0, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected fromm 
the group consisting of SEQ ID NO: 1-984; 1969-2952, 3937-3942 or 3949-3954, a mature 
protein coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active 
domain coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, under conditions 
sufficient to express the polypeptide in said cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of any one of the polypeptides SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960, the mature protein portion thereof, or the active domain thereof. 

21 . The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide array. 

22. A collection of polynucleotides, wherein the collection comprising the sequence 
information of at least one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or3949-3954. 

23. The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of the 
polynucleotides in the collection. 

25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 
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26. The collection of claim 22, wherein the collection is provided in a computer-readable 
format. 

27. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutically acceptable carrier. 

28. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 10 or 20 and a pharmaceutically acceptable carrier. 
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